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Chapter I
An Introduction to
Social Norms and Economic Behavior
An Introduction to
Social Norms and Economic Behavior
Ivo Schurtenberger
Citation: Schurtenberger, I. (2018). Essays on social norms and economic
behavior. Dissertation, 6–14.
In our world of conflicting interests, the objectives and desires of two distinct actors
are very rarely in perfect accordance. As an illustrative example, consider two firms
operating in the same market. Both are interested in selling their product to customers
to be profitable. Obviously, the market share of one firm comes at the expense of the
other. Moreover, the interests of either firm is not perfectly in line with those of its
customers. Customers value high quality and low prices which diminish ceteris paribus
the firm’s profit. And what about the employees’ interests? After all, the firms profit from
their employees’ effort, commitment and loyalty. This does not mean that their interests
must be in perfect alignment, because the success of their firm hinges on the collective
effort exerted by all its employees. Therefore, an employee might profit from others’
drudging while he himself is simply free-riding along. Also, one employee climbing one
step on corporate hierarchy ladder oftentimes means that others are denied from doing so.
Additionally, there is not only conflicting interests among employees, but ostensibly also
between employee and employer. The former is interested in high wages and agreeable
working conditions; requirements that oftentimes cut into the latter’s profit. Finally,
shareholders may prefer a higher dividend over the firm’s management’s aspiration to
reside in a new and prestigious headquarters in the best district of the city. This example
can be readily extended to very different actors, for instance, two countries negotiating
a trade deal, two armies facing one another on the battlefield, a paleolithic tribe hunting
large game or raising children, and husband and wife deciding whether to watch football
or go to the opera.
What would this world of conflicting interests look like if Homo economicus would inhabit
it? Homo economicus, the perfectly rational and narrowly self-interested archetype in
economics, neglects society when making decisions and has no moral compass guiding his
behavior whatsoever. This model serves economics well in many areas due to its rigor,
simplicity, and the precision of its predictions. Self-interest is indisputably one of the
fundamental drivers of human behavior. Notwithstanding, a world inhabited by Homo
economicus is most likely best described as bellum omnium contra omnes—the constant
state of war (or struggle) of each against all (Hobbes, 2005 Orig. pub. 1651). It would
truly resemble a dog-eat-dog world. One crucial aspect is worth stating explicitly at this
point; Homo economicus does neither care about the positive nor the negative impact
his actions have on his fellow men, that is, he would not even incur minimal costs for
someone else’s dramatic benefit nor would he refrain from an action that benefits himself
slightly but would constitute the demise of the counterpart.
Such a world would clearly lack the striking success humankind has achieved. This
prosperity is in a large part due to our ability to cooperate in social dilemmas, that
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is, situation where taking the strictly self-interested dominant strategy leads to socially
undesirable and ultimately inefficient outcomes. We encounter mundane examples of
cooperative actions every single day for instance when collaborating with our co-workers.
Our ancestors cooperated to hunt large game, raise children, or wage war against other
tribes. Cooperation on such massive scale is unique to Homo sapiens. It enabled humans
to walk a celestial object different from the one they evolved on. It has brought forth
great inventions such as reinforced concrete, the automobile, vaccination, the jet engine
or the Internet. It facilitated the rise of nations, which in turn may reinforce cooperation,
enabled the formation of organizations and sustained the spreading of fundamental ideas
such as the human rights or democracy. All of this stems from the fact that Homo
sapiens—the wise man—dwells the earth instead of Homo economicus—the economic
man.
Would Homo economicus not come up with a set of institutions that holds his and his
fellows’ selfish drive in check such that all can prosper? A brief look at human his-
tory lets one doubt that the most important institutions in place nowadays could have
ever emerged without the massive degree of selflessness—even self-sacrifice—that their
establishment and/or continuity required time and again. For instance, would Homo
economicus stand in line with the Athenian hoplites in Marathon to defend the young
democracy which would later greatly shape Europe and the Western world? Would he
step in front of a tank rolling down Tiananmen Square? Would he join hands with about 2
million people to form the Baltic Chain to demonstrate a desire for freedom and indepen-
dence from Soviet oppression? There are myriad examples of great men and women who
drafted constitutions and laws, who defended freedom and democracy against tyranny
and oppression, who founded or worked for humanitarian organizations. Their actions
usually cannot be explained by pure self-interest.
Homo sapiens differs fundamentally and systematically from Homo economicus in crucial
domains. Humans exhibit extraordinary sociality and differentiating right from wrong—
even more profoundly: good from evil—has long been a key interest of the species. There-
fore, it should not be surprising that “norms” are one of the most invoked concepts in
the social sciences (Fehr & Fischbacher, 2004b). These commonly known standards of
behavior that are based on widely shared views of how individual group members ought to
behave in a given situation (Elster, 1989a; Fehr & Fischbacher, 2004a; Bicchieri, 2006)
have been argued to play a key role in several economically relevant domains (Akerlof,
1980, 2007; Cialdini et al., 1991; Bernheim, 1994; Conlin et al., 2003; Krupka & We-
ber, 2013); amongst them the domain of social dilemmas or externalities more generally
(Ostrom, 1998).
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This dissertation encompasses four individual research projects that examine economic
behavior and social norms. Chapter II reviews the literature on the normative foundation
of human cooperation. Chapter III studies the enforcement of social cooperation norms
under imperfect information. Chapter IV examines the dynamics of norm formation
and norm decay as well as the causal effect of social norms on behavior in a collective
action context. Finally, chapter V investigates immoral labor markets, employment that
produce negative impact, and the role of moral persuasion and dissuasion in it.
In more detail, chapter II reviews the hypothesis that social norms shape human cooper-
ation. First, we identify ten fundamental regularities found in cooperation experiments.
We then pose the question whether social norms can accommodate these behavioral pat-
terns and assert that a norm of conditional cooperation—the prescription to at least
match others’ level of cooperativeness—is indeed consistent with many of the fundamen-
tal regularities. However, we emphasize that “ad hoc” social norms can almost always
explain behavior, which renders this approach void. In other words: what we refer to
as the direct social norm approach requires discipline in form of identification of social
norms. We show that several methods for eliciting social norms exist and that they in fact
reveal a conditional cooperation norm. Furthermore, we discuss the relationship between
the direct social norm approach and theories of social preferences. Fundamentally, we put
forward the notion that social preferences are individuals’ intrinsic motives, for instance,
fairness or reciprocity guiding behavior, but it is the social norm, a collective entity, that
defines what is perceived as fair or kind in a given situation. Hence, social preferences are
decisive for norm compliance as well as the willingness to sanction free-riders. We present
evidence that social norms are often causal drivers of human cooperative behavior and
that normative constraints play a crucial role in enforcement behavior and its efficacy.
Finally, experiments that allow subjects to vote by foot reveal a preference for institutions
that allow for sanctions and the normative guidance of cooperation and constraints on
enforcement.
In Chapter III we examine the enforcement of social norms of cooperation under imper-
fect monitoring. The collapse of cooperation over time in social dilemmas is a well-known
and frequently replicated finding if factors such as communication and enforcement are
experimentally ruled out (e.g. Isaac et al., 1985; Kim & Walker, 1984; Andreoni, 1995;
Ostrom et al., 1992). Fehr & Ga¨chter (2000a) show that costly peer punishment prevents
this gradual breakdown of cooperation. Nevertheless, peer punishment exhibits several
problems such as anti-social punishment (e.g. Cinyabuguma et al., 2006; Herrmann et al.,
2008; Ga¨chter & Herrmann, 2009, 2011), free-riding on altruistic punishment of others
(Fehr & Ga¨chter, 2002) and counter-punishment (e.g. Nikiforakis, 2008; Nikiforakis &
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Engelmann, 2011). A centralized authority may not be prone to such problems (Bal-
dassarri & Grossman, 2011). Another argument brought fourth is that the laboratory
experiments about peer-punishment and cooperation are conducted under the unrealis-
tic assumption of perfect information. Several studies relax this assumption and indeed
find that imperfect information about the actions of group members may pose prob-
lems for peer-punishment to resolve social dilemmas (e.g. Ambrus & Greiner, 2012, 2015;
Grechenig et al., 2010; Fischer et al., 2013; Nicklisch et al., 2015).
We experimentally compare the efficacy of a decentralized peer punishment institution
with a centralized one in a public goods setting under various imperfect information
environments, that is, subjects may mistake fellow cooperators as defectors and vice
versa. In some treatments we further provide subjects with the possibility to costly
acquire new information about the actual actions of their group members. We find that
decentralization outperforms centralization when information is imperfect and private,
that is, every group member receives an individual private signal about others’ action,
and subjects have the opportunity to buy further signals. Subjects make ample use of
improving the information base by costly acquiring new signals. Many subjects buy
new signals when their group members are depicted as “defectors,” but very few when
the signal states “cooperator.” This leads to less wrongful punishment of the innocent
and to higher cooperation rates compared to an environment where the gathering of more
information is experimentally ruled out. We find that the trade-off between centralization
and decentralization is characterized by a pattern of frequent wrongful punishment of
the innocent (Type-I error) but infrequent acquittal of defectors (Type-II error) under
decentralized peer punishment, whereas relatively speaking the opposite holds true for
the centralized institution. This superiority is not driven by the fact that aggregate
information of those who hold the power to sanction is better under decentralization
when signals are private. On the contrary, private signals as opposed to public signals
are rather a curse than a blessing for decentralized institutions; this distinction does not
affect the performance of the centralized authority. Taken together, decentralization is
superior to centralization in the enforcement of social norms of cooperation under all three
information structures considered: exogenous imperfect public information, exogenous
imperfect private information, and endogenous imperfect information.
Chapter IV studies the dynamics of norm formation and norm decay and their causal
influence on economic behavior in social dilemmas. We use a single experimental feature
to address both questions in a laboratory public goods experiment. Specifically, we
provide subjects, in some treatments, with the opportunity to form a social norm about
what constitutes appropriate contributions to a public good by asking them how much
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each group member should contribute to the common cause according to their opinion.
The mean of subjects’ answers is conveyed to the whole group.
We observe that regardless of the presence of peer punishment opportunities subjects
on average believe that group members should contribute a substantial fraction, close
to the surplus maximizing level, of their endowment to the public good. Over time,
when enforcement is possible, group members quickly reach a consensus about how much
should be contributed. They do not only agree that group members should contribute
close to the maximal extent, but they also obey this prescription. In stark contrast,
without norm enforcement in form of peer punishment, disagreement about appropriate
behavior spreads and compliance with the average request strongly crumbles over time.
Hence, a strong and stable consensus demanding high contributions emerges quickly un-
der peer punishment, which is subsequently largely obeyed. Disagreement, on average
lower requests, and strong disobedience characterize the groups that have no access to
peer sanctioning. We run a second set of experiments that explicitly elicit the social norms
and their change over time in our setting. This empirical assessment clearly reveals that
in the beginning the social norm is to contribute the or close to the surplus maximizing
level. Consistent and obeyed normative requests demanding high contributions let the
social norm further solidify such that after continued interaction high contributions be-
come more appropriate and medium and low contributions less so. In striking contrast,
declining and violated normative requests—as is regularly the case if there are no means
of enforcement—ultimately cause the social norm to wither. This makes medium con-
tributions the most desirable behavior, even more so than high contributions, and low
contributions much less inappropriate.
Regarding the second question, there is a positive causal effect of the norm formation
opportunity on cooperation rates, but only for groups with a sanctioning system. We
do not find a positive impact of the norm formation opportunity for those groups that
lack the sanctioning institution. Not only does the norm formation deceive increase
contributions but the groups also benefit with regard to efficiency, that is, groups with
the device earn on average more. Moreover, the norm formation opportunity renders peer
punishment more efficient in terms of earnings than no punishment, which is not the case
if this opportunity is absent.
Finally, in chapter V we explore moral persuasion and dissuasion in immoral labor mar-
kets. Several industries, such as arms trade or tobacco, are commonly regarded as immoral
(Frank, 1996; Brun et al., 2017). Making one’s living as an employee of a corporation
operating in such an industry may therefore cause substantial self- and social-image costs
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for which an employee must be compensated. This may partly drive that corporations
and their adversaries exert considerable effort to mange the perception of said industries
(Szczypka et al., 2007; Mu¨ller & Kra¨ussel, 2011; Kotchen & Moon, 2012).
We use a laboratory experiment to study whether popular persuasion and dissuasion
attempts are effective in changing labor supply for jobs that are perceived as immoral.
In the laboratory, the job consists of wrapping three cigarettes into gift wrap paper and
placing them into a gift bag which is distributed to young adults resembling freebies
at a marketing event. We elicit subjects’ reservation wage for accepting this job in an
incentive compatible way. Depending on the treatment subjects are either exposed to
the company video of the cigarette manufacturer, an anti-tobacco video produced by a
large NGO or a neutral control video. The company video highlights the company’s role
in providing its workforce with a purpose in life, its responsible business practices and
how it improves the living conditions in the communities it operates in. The anti-tobacco
video stresses the severe health consequences including the annual global death toll and
the industry’s attempts to addict new (young) customers. Social-image concerns are
incorporated by showing subjects’ portraits to everyone else in the experimental session
next to their decision whether or not to accept the immoral job.
The data reveals the following results. First of all, we find tremendous heterogeneity in
reservation wages. About a quarter of subjects accept the job for CHF 1 or less, about
another quarter of subjects refuse this job even for the maximal wage of CHF 25. Second,
individuals’ own normative views and their beliefs about the social appropriateness of
accepting the job can explain reservation wages. Third, the company video does not
shift subjects’ own normative judgment about working for the tobacco manufacturer nor
how socially appropriate they regard accepting the job in lab is seen. Subsequently, we
do not find a significant difference in the labor supply between those subjects who have
watched the company video instead of the neutral control video. Fourth, the dissuasion
effort significantly lowers the social appropriateness of accepting the job, although not
substantially enough to shift in the labor supply significantly.
This dissertation contributes to the economic literature by expanding our understanding
of human behavior—the way Homo sapien behaves—and how it systematically differs
from the one of Homo economicus. This helps building a more elaborate economic the-
ory providing us with more accurate predictions about economic behavior. These four
independent research papers are therefore deeply rooted in the tradition of behavioral
economics. More generally, the insights gained from the presented research strengthens
and refines the view that human behavior rests on a normative foundation intertwined
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with societal drivers. Core economic activities, namely collective action and labor market
participation, have been demonstrated to be closely connected to social norms. Humans
care about the impact—negative and positive—their actions exhibit. Social norms play
a fundamental role in ensuring that conflicting interests are managed in a civilized and
sophisticated manner rendering life as we know it possible. Their utmost importance
might be fathomed in the juxtaposition of contemporary life and the horrors roaming
earth’s surface when basic social norms collapse as they may in the face of civil war or





Normative Foundations of Human Cooperation
Ernst Fehr & Ivo Schurtenberger
Abstract
A large literature shares the view that social norms shape human cooperation,
but without a clean empirical identification of the relevant norms almost every be-
haviour can be rationalized as norm driven, thus rendering norms useless as an
explanatory construct. This raises the question of whether social norms are indeed
causal drivers of behaviour and can convincingly explain major cooperation-related
regularities. Here, we show that the norm of conditional cooperation provides such
an explanation, that powerful methods for its empirical identification exist and that
social norms have causal effects. Norm compliance rests on fundamental human mo-
tives (‘social preferences’) that also imply a willingness to punish free-riders, but
normative constraints on peer punishment are important for its effectiveness and
welfare properties. If given the chance, a large majority of people favour the impo-
sition of such constraints through the migration to institutional environments that
enable the normative guidance of cooperation and norm enforcement behaviours.
Citation: Fehr, E., & Schurtenberger, I. (2018). Normative foundations of human
cooperation. Nature Human Behaviour, 2(7), 458.
Normative constraints and prescriptions are ubiquitous and pervade almost every aspect
of human social life, from the mundane to the most profound. They appear to play a
role in all social groups and have been documented for a large number of ancient societies
(Boyd & Richerson, 1994; Sober & Wilson, 1999), but also play a role in contemporary
societies. Norms are part of the weave of social life and, if obeyed, they make it pre-
dictable, constitute social order and become the cement of society (Elster, 1989a), but if
compliance with fundamental norms breaks down—as it sometimes happens in the after-
math of lost wars or natural disasters—disorder, revolt or revolutionary chaos prevails,
and life becomes “solitary, poor, nasty, brutish and short” (Hobbes, 2005 Orig. pub.
1651).
Human cooperation is an equally ubiquitous phenomenon that is present in some form
in almost every social relationship and is key for the success of social units from the
family to the nation state to global organizations (Fehr & Fischbacher, 2003). Some-
times, cooperation is in the material self-interest of people, but here we are interested
in those aspects of cooperation where economic incentives alone are not sufficient to in-
duce individuals to cooperate because free-riding would maximize their private gains.
Throughout human history, myriad scenarios are characterized by such social dilemmas.
Every successful sequential exchange, in which one party provides the quid pro quo first,
constitutes an act of cooperation. Our ancestors also faced social dilemmas when they
hunted large game, during tribal warfare or during reciprocal food sharing in times of
need. Contemporary humans encounter them in team production settings and whenever
there is a tension between one’s own interest and the reputation of the company, when
paying taxes despite low probabilities of being caught in tax evasion or in the context of
problems of a truly global scale such as climate change.
To what extent and how do social norms shape human cooperation? There are social
norms, such as the norm to keep a promise or the honesty norm, that affect behaviour
in cooperative contexts, but are not directly related to cooperation. For example, the
honesty norm proscribes lying and that implies that one should also not lie to evade taxes
and the norm to keep one’s promises implies that one should also keep promises made to
an exchange partner, but these norms have implications that go far beyond cooperative
contexts. In this Review, we focus instead on social norms that directly prescribe, and
limit their prescription to, cooperation and punishment behaviours in social dilemma and
collective action contexts. An example of such a norm is the ‘conditional cooperation
norm’, which we define in more detail below. We ask whether these norms can, in
principle, explain major behavioural regularities observed in collective action contexts,
what the properties of these norms are and which motivational forces ensure compliance
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with them, and whether they indeed guide or are the causal drivers of behaviour in
collective action.
To answer these questions requires a clear definition of social norms. We define them
as commonly known standards of behaviour that are based on widely shared views of how
individual group members ought to behave in a given situation (Elster, 1989a; Fehr &
Fischbacher, 2004a; Bicchieri, 2006). This definition entails three crucial features of social
norms. First, a social norm establishes a normative standard of behaviour that applies
to a particular group and to a particular situation. Second, the norm is not defined in
terms of group members’ actual behaviour nor in terms of their motives, their compliance
or the conditions under which compliance occurs; it is exclusively defined in terms of a
normative behavioural standard, that is, how group members ought to behave. Third,
this normative standard and its widely shared approval is commonly known by group
members.
Because a norm requires that the normative standard is widely shared, non-compliance
with the norm automatically triggers some disapproval. Therefore, if individuals dislike
the thought that others disapprove of them, they automatically have some incentive to
comply, although, as we will see, this incentive may not necessarily be sufficient to induce
compliance. We will therefore also ask which kind of other motives and mechanisms
support compliance with social cooperation norms and whether they act as a constraint
on potential non-compliers or are part of the ‘intrinsic’ motivation of individuals. In this
context, we will also ask whether the (peer) punishment of norm violators is itself a social
norm or whether it is driven by other motivational sources.
1 Regularities in cooperation-related behaviours?
To assess the role of social norms for human cooperation, we first describe major be-
havioural regularities observed in experimental social dilemma games. With the excep-
tion of experiments that allow for face-to-face communication, the subjects in these games
are anonymous to each other. They play for real money under conditions where complete
free-riding is the dominant strategy for selfish individuals in one-shot games and back-
ward induction implies that complete free-riding is also predicted in the finitely repeated
game. We deliberately restrict ourselves to these experimental settings because to pre-
cisely identify the role of social norms, their predictions must differ from the self-interest
model. Field evidence, in contrast, typically does not allow self-interest to be ruled out
with perfect certainty, but below we point out that many lab observations resemble reg-
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ularities that are observed in naturally occurring environments. Second, we discuss the
ability of social norms to provide a parsimonious explanation for the regularities.
The following patterns are among the key findings in the literature:
1. Although complete free-riding is a dominant strategy, a substantial share of the sub-
jects cooperate in one-shot social dilemmas but free-riding frequently also prevails
(Dawes et al., 1977; Dawes, 1980). However, if subjects can communicate about the
game before they play it cooperation strongly increases (Dawes et al., 1977; Isaac
& Walker, 1988; Sally, 1995) (Fig. 1 a).
2. A large proportion of subjects are conditional cooperators, that is, the belief that
other group members cooperate at high levels induces them to also cooperate at high
levels but if others are believed to decrease their cooperation these individuals also
decrease their cooperation (Fischbacher et al., 2001; Kocher et al., 2008; Chaudhuri,
2011) (Fig. 1 b).
3. In finitely repeated public good games (PGG), cooperation is initially relatively
high but often declines to very low levels towards the final periods (Isaac et al.,
1985; Kim & Walker, 1984). This holds regardless of whether the game is frame
as a public goods game or as a common pool resource game (Andreoni, 1995). If
subjects play the finitely repeated game several times—but each time with a new
composition of group members—cooperation always starts high and becomes very
low towards the end of the game (Ambrus & Pathak, 2011) (Fig. 1 c).
4. In finitely repeated public good games, cooperation is generally higher in groups
with a stable group composition (“partner matching”) compared to random reas-
signment of individuals to groups in every period (“stranger matching”) (Chaud-
huri, 2011; Ambrus & Pathak, 2011; Croson, 1996) (Fig. 1 d).
5. Merely framing a simultaneously played prisoners’ dilemma game differently by
calling it Community Game instead of Stock Market Game typically causes sub-
stantial increases in cooperation rates. However, if the game is played sequentially
this framing effect vanishes (Ellingsen et al., 2012; Liberman et al., 2004) (Fig 1 e).
6. There is a widespread willingness to punish free-riders even in one-shot interac-
tions although it is costly for the punisher (Fehr & Ga¨chter, 2000a, 2002; Fehr
& Fischbacher, 2004b) (Fig. 2 f). Furthermore, peer punishment opportunities
in repeated interactions cause large cooperation increases and often lead to near
complete and stable cooperation under partner matching (Fehr & Ga¨chter, 2000a;
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Ga¨chter et al., 2008) (Fig. 2 d). These opportunities are, however, also associated
with high initial costs such that group welfare does not increase (or even decreases)
for roughly 10 periods (Fehr & Ga¨chter, 2000a; Ga¨chter et al., 2008).
7. The effectiveness of peer punishment in enhancing cooperation is undermined if
punishment threats signals selfish intentions (Fehr & Rockenbach, 2003; Fehr & List,
2004; Houser et al., 2008; Xiao, 2013) and by “perverse” (Cinyabuguma et al., 2006)
or “antisocial” punishment (Herrmann et al., 2008; Nikiforakis, 2008) of cooperators
in public good games by those who free-ride—a tendency that varies strongly across
different cultures (Fig. 2 b).
8. Despite the high initial cost caused by peer-punishment, subjects eventually prefer
environments with a peer punishment opportunity almost unanimously over an
environment that rules out peer punishment (Gu¨rerk et al., 2006, 2014) (Fig. 2 c).
9. The opportunity to reward cooperators—either through the preferred choices of
cooperative partners (Brown et al., 2004) or through the direct rewarding of those
with a high reputation for cooperation (Rockenbach & Milinski, 2006; Sefton et al.,
2007; Rand et al., 2009; Balliet et al., 2011) causes large cooperation increases (Fig.
2 d).
10. Stable cooperation at very high levels can be achieved when (i) cooperative in-
dividuals are exogenously matched together (Ga¨chter & Tho¨ni, 2005; Kimbrough
& Vostroknutov, 2016) (Fig. 2 e) or (ii) in intergenerational public good games
when individuals can give advice that is common knowledge to the next generation
(Chaudhuri et al., 2006).
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Figure 1: Illustrations of behavioural regularities 1–5 in cooperation experiments.
Fig. 1. a, Cooperation rates in a one-shot social dilemma game with and without pre-play communication
among the subjects (regularity 1; Dawes et al. (1977)). b, Higher expectations of other group members’
cooperation causes on average an increase in individual’s own cooperation (regularity 2), but individuals
are heterogeneous with, typically, a majority of conditional cooperators, a significant minority of full
free-riders and some share of hump-shaped conditional cooperators (Fischbacher et al., 2001). The
dashed line is the 45° line. c, Decline in cooperation rates over time in finitely repeated public goods
experiments in which free-riding is the payoff maximizing strategy for selfish subjects (regularity 3; Fehr
& Ga¨chter (2000a); Isaac & Walker (1984); Andreoni (1988)). d, Cooperation rates in partner treatments
are typically higher than those in stranger treatments. In this study, subjects initially believed they had
to interact for ten periods after which the experimenter implemented a surprise restart of the same
ten-period experiment (regularities 3 and 4; Croson (1996)). e, Merely calling the prisoners’ dilemma
a community game—as opposed to a stock market game—increases cooperation (regularity 5; Ellingsen
et al. (2012)) but if the game is played sequentially, this framing effect vanishes.
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Figure 2: Illustrations of behavioural regularities 6–10 in cooperation experiments.
Fig. 2. a, Punishment of group members—measured in terms of the experienced percentage reduction in
income—as a function of the deviation of their cooperation level from the average cooperation of other
group members (regularities 6 and 7; Fehr & Ga¨chter (2000a)). Punishment of free-riders is very high
but above average cooperators also face some ‘perverse’ punishment. b, Evidence for strong cultural
differences in antisocial punishment of cooperators (regularity 7; Herrmann et al. (2008)). c, Subjects
could choose in every period whether they want to be in the community with a peer punishment oppor-
tunity or the community without this opportunity. The vast majority of subjects eventually preferred
the community with peer punishment (regularity 8; Gu¨rerk et al. (2014)). d, The opportunity to punish
peers after they observed others’ cooperation levels (treatment PN) leads to large increases in cooper-
ation relative to a control treatment without peer punishment (control). The opportunity to mutually
reward each other (RN) leads to similarly high cooperation levels compared with PN and treatments
with both reward and punishment (RNP) (regularity 6 and 9; Rand et al. (2009)). e, High cooperators
in a one-shot prisoner’s dilemma are grouped together in a subsequent ten-period public goods game.
Likewise, the middle and the low cooperators are grouped together. High cooperators achieve very high
cooperation rates during the first nine periods (regularity 10; Ga¨chter & Tho¨ni (2005)).
22
An important question is how insights gained in lab experiments relate to behaviour in
naturally occurring environments. Several studies (Barr et al., 2014; Fehr & Leibbrandt,
2011; Rustagi et al., 2010; Keizer et al., 2008; Kosfeld & Rustagi, 2015; Breza et al.,
2018; Kaur, forthcoming; Gelcich et al., 2013; Burks et al., 2016; Carlsson et al., 2014)
demonstrate that individuals’ behaviour in the lab is predictive of their behaviour in
relevant field settings. For instance, people who tend to contribute more in public goods
games are more likely to participate in local and national accountability institutions (Barr
et al., 2014). Fishermen who exhibit more cooperation in a laboratory public goods game
also show more cooperative behaviour in a real world common-pool resource problem by
employing more sustainable fishing techniques; they use buckets with larger holes such
that younger shrimps are not yet caught (Fehr & Leibbrandt, 2011). Another study
(Rustagi et al., 2010) shows that Ethiopian communities that face serious common-pool
resource problems are better able to maintain the commons if they have a higher share
of people that display conditional cooperation in a public goods experiment. This study
also provides evidence suggesting that causality runs from conditional cooperation to
better maintenance of the commons resource. Behaviours consistent with conditional
cooperation are also observed in field experiments (Keizer et al., 2008).
2 Can social norms explain cooperation-related behaviours?
All the abovementioned regularities are largely incompatible with the pure self-interest
model, that is, they cannot be explained if it is common knowledge that all actors are
rational and selfish. If free-riding is the dominant strategy at each contribution stage,
there is also no incentive to enact costly punishment/rewards to induce cooperation, and
reassortment or communication will not be effective either.
However, many of these regularities can, at least in principle, be explained if one directly
assumes that a significant share of individuals has a desire to comply with a social coop-
eration norm (Ostrom, 2000). We call this the direct social norms approach (Bicchieri,
2006; Kimbrough & Vostroknutov, 2016; Lindbeck et al., 1999; Krupka & Weber, 2013)
because it directly assumes (i) the existence of a norm c∗ that is defined in terms of a
specific behaviour and (ii) that individuals have an intrinsic desire to comply with c∗
without providing a deeper micro-foundation of c∗ and motives for norm compliance. In
the context of cooperation, c∗ describes the smallest cooperation level that is consistent
with the normative prescription. Formally, this can be modelled by a utility function
ui in which individual i’s utility depends positively on i’s own material payoff xi (which
depends on all players’ choices) while negative deviations of i’s behaviour ci from the
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social norm c∗ (ci < c∗) generate some disutility:
ui =
xi − γi(ci − c
∗)2 if ci < c∗
xi if ci > c∗
The term γi(ci − c∗)2 denotes the psychic cost of deviating from the social norm (for
simplicity these costs increase quadratically with negative deviations from the norm (ci−
c∗) and γi > 0 captures an individual’s strength of the desire to conform to the norm. This
approach represents a simple theory of conformism based on the assumption that negative
deviations from the norm are, for some reason, psychologically costly for individuals with
a strictly positive γi. In the context of cooperation, higher individual cooperation levels
ci are costly and thus reduce the individual’s material payoff xi but if ci is below the norm
c∗ an increase in ci reduces the costs of non-conformity γi(ci−c∗)2. For a sufficiently large
level of γi the individual has therefore an incentive to obey the social norm c
∗. Note that
we assume for simplicity that positive deviations from the norm c∗ have no psychological
costs or benefits.
It is almost surely the case that the psychological cost of negative deviations from c∗ (i.e.,
the γi’s) vary across people but the assumption that there are some psychological costs
of negative deviations makes sense in the light of the definition of a social norm because
that definition implies that group members widely approve of the norm and that this is
known by the subjects. Thus, subjects know that if they violate a social norm they are
likely to face the disapproval of other people and for some people even the mere thought
that others might disapprove of their action could constitute a psychological cost. In
principle, γi could also represent the cost of deviating from a behavioural habit acquired
in social life. Or the psychological cost of noncompliance could positively depend on
how widely the norm is shared among the group members. However, in the following we
assume for simplicity that γi is fixed and varies across individuals.
Unconditional normative prescriptions like “be selfless”, “do the right thing” or “be
moral” cannot explain the behavioural regularities described above. For example, they
can neither explain communication effects (regularity 1) nor can they explain the decline
in cooperation over time (regularity 2) or the higher levels of cooperation in partner
compared to stranger matching (regularity 3). In contrast, a social norm of conditional
cooperation can help explain all regularities but those described in regularities 6-8. This
norm prescribes full cooperation as long as other group members also cooperate fully
but if others’ average cooperation becomes smaller it is normatively justified to match
this reduction, that is, the conditional cooperation norm prescribes to contribute at
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least as much as others’ average contribution. Note that this implies that subjects’
empirical beliefs about others’ average cooperation become an important determinant
of their cooperation levels—the more others cooperate the higher is the incentive to
cooperate for an individual with a positive γi which explains regularity 2.
But this norm can also explain regularity 1: subjects with a very small γi (γi ≈ 0)
will defect while those with a sufficiently large γi and a high expectation about others’
cooperation will cooperate in one-shot social dilemmas. Moreover, under face-to-face
communication subjects often promise to each other to cooperate (Bicchieri, 2002) which
is very likely to increase beliefs about others’ cooperation. This increase in others’ ex-
pected cooperation will then induce individuals with a sufficiently positive γi to increase
their cooperation levels.
It has been shown (Fehr & Fischbacher, 2003; Fischbacher & Ga¨chter, 2010) that the
existence of imperfect conditional cooperators is the key ingredient for explaining reg-
ularity 3—the decay of cooperation over time in finitely repeated games. Conditional
cooperation is imperfect if an individual does not match other group member’s average
cooperation perfectly but cooperates somewhat less than others are expected to cooperate
on average. The above utility function assumes that people care positively for their own
payoff and, therefore, individuals with a positive yet sufficiently low γi will not obey the
norm c∗ perfectly but reduce ci somewhat below c∗, which implies imperfect conditional
cooperation. However, if many individuals cooperate less than what each of them expect
others to cooperate, jointly their expectations are too optimistic, which results in a down-
wards revision of their expectations and this then leads—via conditional cooperation—to
a further decline in their cooperation rates, etc.
The existence of a conditional cooperation norm can also explain regularity 4—the higher
cooperation rates under a stable group composition—and regularity 5, the existence of
a framing effect on cooperation in the simultaneously played PD but not in the sequen-
tially played PD (Ellingsen et al., 2012). When there is a stable group composition,
even selfish individuals (i.e., those with γi ≈ 0) have temporarily a strong incentive to
cooperate because this generates benefits in future periods by inducing conditional co-
operators to keep contributing (regularity 4). To explain regularity 5, recall that if there
is a norm of conditional cooperation subjects who derive disutility from norm violations
adjust their cooperation level to what they believe the other player will do in the simul-
taneously played PD. For optimistic beliefs they cooperate, for pessimistic beliefs, they
defect. Under the plausible assumption that the label “Community Game” renders be-
liefs about the partner’s cooperation more optimistic, conditionally cooperative subjects
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will cooperate with higher frequency. However, for the second mover in the sequential
PD beliefs are irrelevant because this player already knows exactly what the first-mover
did. Thus, the frame can no longer change beliefs and therefore becomes irrelevant; and
if a rational first mover anticipates the absence of a framing effect (s)he has no reason
to condition behaviour on the frame either. Note that this explanation does not assume
that the conditional cooperation norm changes across frames or between simultaneous
and sequential play. The conditional cooperation norm can also explain why the addition
of mutual reward opportunities to a public goods game increases cooperation (regularity
9). In the presence of mutual reward opportunities subjects can observe the cooperation
level of other group members in the public good game after which they can spend money
on rewarding other group members that costs them less than it benefits the rewarded
subjects. This basically boils down to the opportunity of playing another bilateral pris-
oners’ dilemma (PD) with each of the other group members after they observed others’
cooperation levels. Obviously, the norm of conditional cooperation also applies to these
PD games and because cooperation in the public good game can serve as a signal of
cooperative intent, cooperation in the public good game fosters the belief that an indi-
vidual will also cooperate in the PD. Therefore, mutual reward opportunities increase
the incentive to cooperate in the public goods game.
Finally, the conditional cooperation norm can also help explain regularity 10, that is, why
the assignment of cooperative individuals to the same group may cause high and stable
cooperation. In terms of the direct social norms approach, cooperative individuals may
be viewed as those with a sufficiently high γi such that for them perfect obedience with
the norm (ci = c
∗) becomes optimal. If, in addition, these subjects are told that they
are grouped together with other cooperators (Ga¨chter & Tho¨ni, 2005) they start with
high expectations that trigger high cooperation which confirms the initial high expecta-
tion. The publicly known sorting of cooperative individuals into a group thus renders
cooperation an equilibrium outcome.
For a similar reason, the existence of a conditional cooperation norm may also explain why
cooperative advice by a previous generation of players that is made common knowledge
among all current group members (regularity 10) causes large increases in cooperation
rates. Cooperative advice that is common knowledge induces a general increase in the
expected cooperation of other group members (Chaudhuri et al., 2006). Together with
the norm of conditional cooperation the increased expectations then give rise to a general
increase in cooperation rates.
However, there are of course other motives—such as equity or reciprocity motives—that
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make similar predictions to those described above. Moreover, a norm of conditional
cooperation cannot explain why subjects punish free-riders (regularity 6) nor subjects’
preferences for playing the public goods game in an environment that allows for peer
punishment (regularity 8). This follows simply from the fact that the conditional coop-
eration norm is defined in the space of cooperation behaviour and not in the space of
punishment behaviour. One may, of course, stipulate the existence of another norm that
renders punishment of free-riders a socially desirable act but (i) there is little evidence
for this and (ii) it shows one of the drawbacks of an unconstrained direct social norms ap-
proach. By stipulating that a particular behaviour constitutes a social norm it is possible
to explain any behaviour which renders such an approach irrefutable and thus empty—a
problem that we take up later.
In real life, peer punishment ranges in severity and costliness from a simple raised eye
brow to a hurtful smile, from outright ridicule to ostracism and the expulsion from social
groups. Nevertheless, punishments in the lab capture key features of real life sanctions and
also teach us that a significant share of participants will enact punishment systematically,
even when it is costly and there is no personal material benefit for them.
3 The psychology of norm compliance
To make progress in understanding the potential impact of social norms on human co-
operation, it is important to examine more closely the psychological reasons that induce
individuals to comply with social norms. The direct social norms approach stipulates a
normative behavioural standard and a psychological cost of non-compliance but does not
provide a microfoundation for the behavioural standard and is typically not very explicit
about the psychological cost of non-compliance. In principle, these costs could arise be-
cause individuals may be averse to actual, anticipated or merely imagined disapproval
when deviating from the norm. In this case, compliance rests on an internalized desire
for conformism, which has been challenged long ago as a general and sufficient basis for
norm compliance (Wrong, 1961).
Another reason for psychological costs of norm compliance arises if individuals have an
intrinsic desire for equity or fairness and social norms play a role in defining what is
perceived as equitable or fair (Fehr & Schmidt, 1999; Bolton & Ockenfels, 2000; Lo´pez-
Pe´rez, 2008). This case is also methodologically interesting because it implies that a
collective phenomenon—the social norm—substantively affects the content of individuals’
motivation by influencing what is perceived as fair, while the intrinsic desire for fairness
27
then ensures compliance with the norm. A third reason for costs of deviating from the
social norm could be that individuals have a desire to reciprocate the behaviour of relevant
others (Rabin, 1993; Dufwenberg & Kirchsteiger, 2004; Falk & Fischbacher, 2006). In this
case, the reciprocity motive applies, that is, the tendency to reward kind intentions with
kindness (‘positive reciprocity’) and to punish hostile or unkind intentions (‘negative
reciprocity’). Note, however, that this motive requires a definition of what constitutes
kind and unkind behaviour, which is typically also based on some normative notion of
fairness/equity. For a reciprocally motivated individual, psychic costs of non-compliance
arise, if the individual fails to reciprocate to a kind act with kindness or does not retaliate
to a hostile act with a hostile response. Therefore, as in the case of fairness/equity
motives, the reciprocity motive becomes operative on the basis of what is perceived as
fair/kind and unfair/unkind.
A fourth reason for psychic costs of non-compliance arises if individuals have a propensity
towards guilt aversion (Battigalli & Dufwenberg, 2007; Dufwenberg et al., 2011; Dhami
et al., forthcoming). This theory rests on the idea that individuals experience the aversive,
utility-decreasing emotion of guilt if they disappoint others. A social norm only exists if
group members widely approve of the norm, and if there is widespread compliance then
an individual act of non-compliance is almost surely disappointing other individuals. For
example, if a subject believes that her partner in the prisoners’ dilemma expects her to
cooperate, then she disappoints him/her if she defects, and if the subject feels guilt and
anticipates this emotion, she has an incentive to cooperate. Therefore, to the extent to
which social norms generate the belief that others expect the individual to comply—a very
likely belief in the presence of widespread compliance—a guilt-averse individual has some
incentive to cooperate. However, if a social norm is systematically violated, such that the
individual does not face a general expectation of compliance, a guilt-averse individual has
no reason to comply with the norm. Guilt aversion is thus likely to generate conditional
norm compliance behaviour that is mediated by individuals’ beliefs about what others
expect from them.
Finally, self-image theory assumes that individuals assign an intrinsic value to their self-
image as a prosocial individual (Benabou & Tirole, 2011a). In this case, non-compliance
with socially beneficial norms is detrimental for their self-image and provides a psycholog-
ical deterrent for non-compliance. Similar to the case of fairness and reciprocity theories,
this approach rests on some pre-existing notion—the notion of ‘prosociality’—which is
likely to be shaped by social norms.
It is interesting that all the abovementioned approaches rest on assumptions about in-
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dividuals’ intrinsic motivational properties. These motives—for example, the desire for
fairness—are assumed to be stable across contexts. Stability in the desire for fairness
does not mean, however, that the content of what is defined as fair is stable across con-
texts. It only means that individuals’ preferences for implementing what is defined as
fair, that is, their willingness to pay to implement the fair action, is stable while what is
defined in a given society or group as fair or prosocial can be malleable. Thus, a main
difference between social preference theories of equity, reciprocity, guilt aversion, and
self-image and the direct social norms approach is that these theories are concrete about
the motivational basis of norm compliance and the motives are assumed to be stable
across contexts whereas the direct social norms approach remains vague with respect to
the motives underlying norm compliance.
For example, both conditionally cooperative behaviour and the willingness to punish
free-riders in a public goods game can arise from a desire for fairness or reciprocity. In
other words, inequity-averse subjects and reciprocity-motivated subjects are often condi-
tional cooperators as well as punishers (Fehr & Schmidt, 1999; Falk & Fischbacher, 2006)
and, therefore, these motives contribute to the explanation of all the major qualitative
regularities mentioned above (except the existence of antisocial or perverse punishment,
which we discuss below). Likewise, the communication effects (regularity 1) as well as
the framing effects (regularity 5) can be explained by stable preferences for equity or reci-
procity because these preferences imply conditionally cooperative behaviour such that if
frames and pre-play communication renders expectations about others’ cooperation more
optimistic, subjects will cooperate more.
Or take, for example, regularity 4 that ‘partners’ generally cooperate more than ‘strangers’.
The theory of inequity aversion or reciprocity can explain this finding by the regularity
that the existence of inequity-averse or reciprocal subjects generates incentives for selfish
individuals in a partner treatment to invest into cooperation during the early periods of a
finitely repeated game (Ambrus & Pathak, 2011). This investment is profitable because
it maintains the cooperation of the inequity-averse or reciprocal subjects in future peri-
ods. However, this incentive is absent in a stranger treatment where all interactions are
one-shot so that there are no future gains. Note that this theory also explains that in a
partner treatment, cooperation declines over time but restarts again if subjects play an-
other finitely repeated game (Ambrus & Pathak, 2011). And because the theories explain
why people punish free-riders, they can account for the punishment-related regularities
6–8.
In summary, social preferences for fairness/equity, reciprocity or a prosocial self-image
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and the desire to avoid guilt are likely to play an important role in norm compliance.
They provide an intrinsic motive to obey the normative standard to some extent and/or
to sanction those who violate it. All of these theories are consistent with the notion that
emotions are a key driver of the social preference although—with the exception of guilt-
aversion theory, which models the emotion of guilt—they do not explicitly incorporate
emotions in the model.
Although social preferences help in achieving norm compliance, it is important to dis-
tinguish them conceptually from social norms, which are defined as widely shared and
approved normative standards. These standards are the essence of a social norm and they
affect social preferences by defining what is considered as fair/equitable, kind or prosocial
but they are conceptually nevertheless distinct. The direct norm approach is silent about
the underlying motives that induce individuals to comply with a prevailing social norm
and theoretical papers that apply this approach (Lindbeck et al., 1999) often make ad
hoc assumptions about the social norm while empirical studies do not define ex ante the
content of the normative standard but instead measure the norm empirically (Krupka &
Weber, 2013; Krupka et al., 2016). This renders the direct norm approach more flexible
and more difficult to refute unless it is possible to reliably identify the normative standard
empirically over the relevant range of situations.
4 How can we identify social norms?
There are several methods for the identification of social norms (Fehr & Fischbacher,
2004b; Krupka & Weber, 2013; Cubitt et al., 2011; Reuben & Riedl, 2013; Bicchieri,
2017). One method builds on the premise that humans are willing to incur personal costs
to sanction the violation of a norm even if they are not directly hurt by the violation. One
reason for this willingness may be that norm violations have been shown to cause indig-
nation or even outrage (Fehr & Ga¨chter, 2002; Xiao & Houser, 2005; Bosman et al., 2005)
aand these emotions may provide the raw material for the willingness to punish. Another
reason may be that norm violators are typically perceived to deserve punishment (Carl-
smith et al., 2002) and, therefore, sanctioning them provides satisfaction—a hypothesis
that is consistent with the finding that reward-related brain areas are activated during
the punishment of norm violators (DeQuervain et al., 2004) and that already preschool
children and chimpanzees are willing to pay for watching the punishment of antisocial
actors (Mendes et al., 2018).
Whatever the precise reason may be, if norm violations trigger the desire to punish
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the perpetrators, we have a potential tool for identifying the norm as part of those be-
haviours that are not punished by uninvolved third parties. Various studies have there-
fore employed a third-party punishment paradigm for the study of social norms (Fehr &
Fischbacher, 2004b; Henrich et al., 2006; Marlowe et al., 2008; Lewisch et al., 2011; Ler-
getporer et al., 2014). In these experiments, third parties more readily punish those who
free-ride against a cooperative partner compared with bilateral defectors or cooperators,
providing evidence for a norm of conditional cooperation (Fehr & Fischbacher, 2004b;
Carpenter & Matthews, 2012; Kamei, 2017). Survey studies confirm that participants
judge defection against a cooperative partner more harshly than mutual defection (Cubitt
et al., 2011).
An important method for the identification of social norms is based on the idea that social
norms provide a focal point such that subjects’ normative judgements are coordinated
on this focal point (Krupka & Weber, 2013). This approach provides an incentivized
measure of social norms by asking subjects to rate the extent to which an action is
‘socially appropriate and consistent with moral or proper social behaviour’. Subjects are
not asked to provide their own personal evaluation, but to indicate what they believe is
the most common answer, and they earn a monetary reward if their rating coincides with
the modal answer of others. This method has already been employed in several studies
to elicit the social norm in social dilemmas (Kimbrough & Vostroknutov, 2016; Ga¨chter
et al., 2013) and in one of these studies (Kimbrough & Vostroknutov, 2016) identifies a
conditional cooperation norm in the public good game.
One study (Bartling & O¨zdemir, 2017) applied this method to measure whether the
punishment of unfair proposers in the ultimatum game—by rejecting their offer—is a
social norm. Interestingly, the study shows that this is clearly not the case. We conjecture
that this is also likely to hold in social dilemma situations, suggesting that the desire to
punish free-riders derives from other motives such as to avoid inequity (Fehr & Schmidt,
1999; Dawes et al., 2007) or to reciprocate to unfair actions (Falk & Fischbacher, 2006;
Carpenter & Matthews, 2012).
Another method for the identification of social norms in social dilemma games has re-
cently been presented in two papers (Fehr & Schurtenberger, 2018a; Fehr & Williams,
2018). Here, each subject of the group is asked to indicate what other group members
should contribute to the public goods. The average of subjects’ normative requests is
afterwards conveyed to all group members and is likely to constitute a general normative
standard of cooperation because it is commonly known and reflects the group members’
views. Moreover, the higher subjects’ agreement in their normative requests, the more
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the average request will constitute a legitimate normative standard (Fehr & Schurten-
berger, 2018a). One advantage of this method is that it can be easily implemented in
every period of a public goods game such that the level and the strength of the norm can
be identified continuously. Also, this method supports the existence of a conditional co-
operation, that is, the average requested contribution in a period is declining in subjects’
average actual contributions in the previous period. In addition, the data show that when
direct targeted punishment of free-riders is possible, subjects strongly obey the average
normative request in their actual cooperation choices (Fehr & Schurtenberger, 2018a).
hus, taken together, there is ample and diverse evidence for the existence of a conditional
cooperation norm in social dilemma situations while there is little or no evidence that
punishment of free-riders constitutes a social norm. These results show that one can
provide discipline to the direct social norms approach and they strengthen the conjecture
that a conditional cooperation norm shapes human cooperation. However, these norm
elicitation approaches do not yet prove that cooperation behaviour is causally affected by
social norms because they—so far—only establish a correlation between the social norm
and actual cooperative behaviour (Kimbrough & Vostroknutov, 2016).
5 Do social norms causally affect cooperation behaviour?
The potential causal effect of social norms on behaviour has been studied in various
ways. A prominent approach (Cialdini et al., 1991; Kallgren et al., 2000) assumes that
social norms need to be activated, that is, become the focus of subjects’ attention to
affect behaviour. Based on this view, a causal effect of social norms can be identified by
varying the salience of the norm with various priming techniques. This literature shows
that when subjects’ attention is shifted towards social norms they begin to act in a more
norm-congruent way (Cialdini et al., 1991; Kallgren et al., 2000; Berkowitz & Daniels,
1964; Berkowitz, 1972; Hallsworth et al., 2017). For example, in one study (Kallgren
et al., 2000), , car drivers, who did not know that they were part of an experiment,
saw the following handbill on their windshield: “April is Keep Arizona Beautiful Month.
Please Do Not Litter”. In a second condition, the text on the handbill was “April is
Conserve Arizona’s Energy Month. Please Turn Off Unnecessary Lights” and in a third
(control) condition they could read “April is Arizona’s Fine Arts Month. Please Visit
Your Local Art Museum”. In line with the hypothesis that a stronger activation of the
anti-littering norm leads to less littering, car drivers threw the handbill on the ground
in only in 10% of the cases in the first treatment, and in 18% and 25% of the cases in
the second and third conditions, respectively. Findings like these raise the question of
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which aspect of the social norm is the causal driver of the behaviour change. Does the
increase in the salience of the norm change the social appropriateness rating of norm-
compliant behaviour? Or does it merely change subjects’ views about how widely the
norm is shared? Or does it change subjects’ feelings of guilt if they litter? Unfortunately,
we do not know the answer to these questions.
The above-mentioned method for norm identification (Fehr & Williams, 2018; Fehr &
Schurtenberger, 2018a) through individual normative requests can also be used to study
the causal impact of social norms on behaviour. In treatments with normative requests,
the average request constitutes a commonly known standard of behaviour that is absent
in treatments without normative requests. In one study (Fehr & Schurtenberger, 2018a),
the authors introduce the norm formation opportunity in finitely repeated public goods
games where the possibility to punish other group members is either absent or present.
Interestingly, when the possibility of punishment is absent, the opportunity to form a
normative standard has no impact on behaviour while in the presence of the possibility
to punish, the normative standard causes a significant and stable increase in cooperation
rates (Fig. 3).
Figure 3: The effect of social norms with and without punishment (Kallgren et al., 2000)
Fig. 3. Average normalized contributions over time (1 = full contributions; 0 = complete free-riding)
in fixed groups of four subjects that play a public goods game for 15 periods. a, Treatments without
punishment. b, Treatments with punishment. Treatments with a punishment opportunity allow for the
counter-punishment of those who punish free-riders to examine whether norms have a causal impact in
an environment that has been shown to be hostile for human cooperation (Nikiforakis, 2008).
This radically different impact of social norms on cooperation when there are punishment
opportunities exists despite the fact that the normative standard in the punishment and
no-punishment treatment is very high and statistically indistinguishable during the first
three periods. Nevertheless, substantial norm deviations occur in the absence of punish-
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ment from the very beginning while in the presence of punishment the norm is largely
obeyed throughout the whole experiment. Thus, the existence of a normative standard
that renders high cooperation the socially most appropriate action, and focuses attention
on the normative standard, is per se not sufficient to induce a change in cooperation be-
haviour, suggesting that intrinsic motives for norm compliance are not sufficiently strong
and that the punishment threat is needed to establish a stable norm-driven behaviour
change in a population of heterogeneously motivated actors.
6 Normative constraints and peer punishment (in)efficiency
The existence of punishment opportunities in public goods games causes strong coop-
eration increases in many, but not in all, cultures (Herrmann et al., 2008; Ga¨chter &
Herrmann, 2009, 2011). In particular, in those countries that have weak norms of civic
cooperation—defined as the willingness to evade taxes, make fraudulent claims to receive
welfare state benefits or dodging fares on public transport—the antisocial punishment
of cooperators is particularly strong and is associated with detrimental effects on overall
cooperation rates. This finding is consistent with the view that norms of civic cooper-
ation have a causal, constraining effect on antisocial punishment. However, the finding
does not prove causality because there could be other reasons that may account for the
correlation between antisocial punishment and norms of civic cooperation. For example,
countries with low norms of civic cooperation often also have bad schools (for example,
because of teacher absenteeism or low teacher quality (Hanushek & Woessmann, 2016;
Hanushek & Rivkin, 2012)) and school or teacher quality might shape both norms of civic
cooperation and restraints on antisocial punishment.
Although the antisocial punishment of above-average cooperators by those who cooperate
less tends to be rare in Western cultures, it has been observed from the beginning and
several potential reasons for its existence have been mentioned (Fehr & Ga¨chter, 2000a).
First, in rare cases, it may simply reflect a random choice error. Second, there is evidence
that a small, yet significant proportion of subjects regularly displays envious or spiteful
motives (Fehr et al., 2008; Bruhin et al., forthcoming), implying that they prefer to spend
money to hurt others regardless of their level of prosociality. Third, antisocial punishment
may be the result of a coordination failure among reciprocally motivated subjects that are
in principle willing to cooperate. Consider a reciprocal subject with pessimistic beliefs
about others’ cooperation. These subjects may cautiously start with an intermediate
or low level of cooperation while other subjects have optimistic expectations, start with
high cooperation and punish those who cooperate less. The pessimistic, yet willing, low
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contributor may view this as an unfair punishment and may thus retaliate in the next
period against the high contributors. These events may spoil the whole group and lead to
a process of punishment and counter-punishment with detrimental effects on cooperation.
In fact, if subjects are given explicit counter-punishment opportunities (Cinyabuguma
et al., 2006; Nikiforakis, 2008), some subjects use them to the detriment of the group’s
cooperation and welfare by punishing those who punished them for free-riding. More
generally, public goods experiments that allow for peer punishment often fail to increase
the overall welfare of the group members for an extended period of time despite the large
increase in cooperation rates (Fehr & Ga¨chter, 2000a; Ga¨chter et al., 2008; Rand et al.,
2009). The reason for this is the high collateral cost associated with peer punishment.
However, the very fact that peer punishment can get out of control suggests that soci-
eties have developed mechanisms to constrain and control it. After all, peer punishment
is physically always possible when two or more individuals directly interact with each
other. It appears impossible for society to ever control or constrain all the different forms
of peer punishment—that range from a raised eye brow or verbal insult to mobbing,
ostracism, public shaming and corporal punishment—except through the normative con-
trol of people’s behaviour. The literature on simple societies (Wiessner, 2005; Mathew &
Boyd, 2011) provides ample evidence of the ways in which societies impose constraints on
punishment. One study (Wiessner, 2005), for example, reports how the Ju/’hoansi bush-
men, a group of hunter-gatherers living in Botswana, exert peer punishment according to
strong habitual and normative constraints. For instance, if a man is publicly criticized
for norm violations, this is often done by a women to avoid the escalation of arguments
among men.
Rather than rely on peer-to-peer sanctioning, individuals will often prefer some type of
institutional arrangement to regulate punishment by either ruling out peer punishment
completely (Sutter et al., 2010) or replacing it with a centralized state that automatically
imposes taxes to finance public goods (Markussen et al., 2014) or by an enforcement
mechanism that rules out antisocial peer punishment (Yamagishi, 1986; Ertan et al.,
2009; Traulsen et al., 2012; Andreoni & Gee, 2012). But how is it possible to achieve this
without also ruling out peer punishment altogether and more fundamentally, how is it
ever possible to rule out peer punishment altogether in a world in which people socially
interact with each other and in which the centralized legal enforcement of rules is always
imperfect?
This question can be answered by comparing the punishment patterns in settings with and
without the opportunity for normative requests (Fehr & Schurtenberger, 2018a). It turns
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out that when subjects can form a normative cooperation standard, the punishment of
free-riders becomes less severe. Thus, the normative standard increases cooperation while
simultaneously decreasing the punishment of free-riders, suggesting that the punishment
of free-riders becomes more effective. In fact, punished free-riders indeed increase their
cooperation subsequently more strongly when the normative standard is present (Fehr
& Schurtenberger, 2018a). Antisocial punishment also decreases in the presence of a
normative cooperation standard, thus lending support to the hypothesis that norms of
civic cooperation may causally reduce antisocial punishment.
Despite the high potential collateral cost of normatively unconstrained peer punishment,
it has been observed that participants will prefer this over a setting with no opportunities
for targeted punishment (regularity 8). However, if subjects additionally can migrate to
normatively coordinated peer punishment and normative coordination and punishment
by a central authority, participants never enter the uncoordinated peer punishment set-
ting. The institutions with normative coordination minimize or fully eradicate antisocial
punishment and generate high levels of cooperation without the collateral damages asso-
ciated with uncoordinated peer punishment (Fehr & Williams, 2018). This demonstrates
that the traditional uncoordinated peer punishment institution fails to capture a very
important dimension: the strong demand for normative coordination and regulation—a
demand that societies who inevitably have to rely on some forms of peer sanctioning
typically satisfy through the formation of social norms that put constraints on individu-
als’ sanctioning behaviour. Of course, groups will not automatically solve inefficient peer
sanctioning through informal constraints, but it seems likely that those groups who do
solve this problem in a more efficient way will be more successful because they are better
able to solve their collective action problems (Boyd & Richerson, 1994, 1992; Henrich,
2004). Therefore, they are better able to compete with other groups. Thus, conclusions
regarding the effectiveness and the welfare properties of peer punishment may provide
a misleading picture if they are based on institutional settings that rule out suitable
normative consensus building opportunities that can put constraints on peer sanctioning.
7 Summary and open questions
The pervasiveness of social norms and the ubiquity of cooperation among non-kin are two
salient features of human societies. Many social norms are beneficial for overall society
and compliance with them can be viewed as acts of cooperation. Although humans are
by no means the only species displaying cooperation among individuals, it has often been
pointed out that the breadth and depth of human large-scale cooperation among non-kin
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in a globalized world, as well as the observed cooperation in one-shot encounters, appear
unique in the animal kingdom (Fehr & Fischbacher, 2003; Hammerstein, 2003; Stevens
& Hauser, 2004; Boyd & Richerson, 2005). Several potential factors—such as limited
memory or excessive time discounting (Stevens & Hauser, 2004; Stephens et al., 2002)—
may constitute evolutionary obstacles to cooperation in animal species but perhaps the
cognitive prerequisites for social norms are also relevant. For example, the very notion
of a normative standard—what ought to be done—is rather complex and perhaps even
impossible to identify reliably in species that lack sophisticated language. The same
applies to the notion of normative approval and disapproval. Therefore, it is perhaps
not surprising that our closest living relatives do not seem to share some of our most
fundamental norms of fairness and cooperation (Jensen et al., 2007a,b; Ulber et al., 2017)
(although see Proctor et al. (2013); Brosnan et al. (2005)) and that there seems to be no
evidence for third party punishment of norm violations harming non-kin in non-human
species (Riedl et al., 2012). In contrast, third party punishment of non-kin and even
strangers is frequent in humans (Fehr & Fischbacher, 2004b; Henrich et al., 2006; Jordan
et al., 2016) and young children already have a working knowledge of social norms (Ulber
et al., 2017; McAuliffe et al., 2015; Cummins, 1996). The widespread prevalence of social
norms may therefore well be one of the defining characteristics of our species and a crucial
determinant of human cooperation.
The evidence suggests that human cooperation is strongly affected by normative consider-
ations. Various methods indicate the existence of a strong conditional cooperation norm.
The behavioural strength of the conditional cooperation norm probably also derives from
its relation to principles of equity and reciprocity. Compliance with social norms relies on
the existence of social preferences that incorporate abstract normative principles such as
equity or reciprocity—which also provide foundations for the willingness to punish norm
violators—or are based on the desire for avoiding disapproval, a prosocial self-image or
the avoidance of disappointing others. Social norms also appear to guide and constrain
punishment behaviour and subjects have a strong desire for environments that enable
normative coordination.
There are, however, still many important unanswered questions. Reliable empirical
knowledge about the precise channels through which norms have a causal impact is,
for example, still scarce. Does the normative standard shape behaviour directly via an
intrinsic utility component or does it have an impact by affecting and coordinating be-
liefs about others’ cooperation. Or does it guide the punishment of free-riders and affect
beliefs about punishment in case of non-compliance? In addition, there are many other
intriguing and exciting questions that are awaiting an answer (see important unresolved
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research problems), implying that there is still much to discover in this area of research.
Important unsolved research problems
1. What are micro-sociological and psychological processes that facilitate and hinder
the development of a social norm?
2. What is—at the conceptual level—the precise relationship between social prefer-
ences and social norms and how can we distinguish them empirically? How do
social norms influence the motivational content of social preferences and, for given
social preferences, how do they affect compliance with normative standards?
3. What determines individuals’ agreement with the “ought component” of norms
(Fehr & Schurtenberger, 2018a)? How do they come to internalize or reject a
normative standard?
4. What explains the formation and the decay of social norms and how can we explain
changes in the normative content, i.e., the “ought component” of social norms (Fehr
& Schurtenberger, 2018a)?
5. What are the long-run environmental and economic determinants of social norms
(Henrich et al., 2010; Alesina et al., 2013; Ellickson, 2001; Lowes et al., 2017)? And
how do normative standards evolve in the context of conflicting economic interests
(Reuben & Riedl, 2013)?
6. How do economic incentives, the human desire for social approval and normative
standards interact? When are they complements and when do economic incen-
tives undermine normative standards and approval incentives (Benabou & Tirole,
2011b)?
7. How does actual compliance and non-compliance shape the development of norma-
tive standards (Fehr & Schurtenberger, 2018a)?
8. Through which interventions and public policies is it possible to shape social norms
(Bicchieri, 2017) and which aspect of the norm and norm-related behaviours—the
content of the normative standard, social agreement with the normative standard,
behavioural compliance with the standard—is changed by the intervention?
9. How do legal institutions—apart from their sanctioning capacity—affect social
norms and how do social norms affect the effectiveness of legal institutions (Ben-
abou & Tirole, 2011b; Posner, 2000)? To what extent do legal institutions shape
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normative standards by setting precedent, fall back rules or through expressing
what is normatively approved and expected (Sunstein, 1996)?
10. To what extent and in which ways do social norms influence important economic
and social patterns (Fehr & Williams, 2018; Fehr & Schurtenberger, 2018a; Akerlof,
2007; Allcott, 2011; Nolan et al., 2008)?
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Abstract
The resolution of social dilemmas is a fundamental problem of societies. One of
its remedies is the enforcement of a social cooperation norm. Monitoring of actions
is one of its prerequisites, however, the available signals are generally imperfect,
and therefore leave room for errors in enforcement. Two types of errors can occur,
which both are detrimental to cooperation. Norm followers may wrongfully receive
some punishment (Type-I) and norm violators may elude it (Type-II). We design
a laboratory public goods game where signals about actions are imperfect and ei-
ther exogenous public, exogenous private or endogenous private. In these three
information environments we study human behavior and the relative performance
of two different enforcement institutions; decentralized peer-to-peer punishment is
compared to a centralized regime. Decentralization achieves significantly higher co-
operation rates than centralization under all three monitoring conditions. There is a
trade-off between Type-I and Type-II errors of punishment, where decentralization
fares worse regarding the former and much better regarding the latter. Moreover,
we find substantial demand for additional signals about the contribution decisions
of other group members. This behavior substantially reduces the prevalence of
Type-I errors, which boosts cooperation rates in turn. Finally, we show that pri-
vate signals, compared to public signals, are a curse for peer-to-peer punishment,
despite the fact that overall more information is available in this setting.
JEL classification: C92; H41; D23
Keywords: Public goods; Norm enforcement; Imperfect monitoring; Private moni-
toring; Institution; Decentralized; Centralized; Public monitoring; Information ac-
quisition; Punishment errors
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1 Introduction
Social dilemmas constitute one of the fundamental problems that societies need to solve
to achieve efficient outcomes. According to Ostrom (1998) “social dilemmas are found
in all aspects of life, leading to momentous decisions affecting war and peace as well as
the mundane relationships of keeping promises in everyday life” (p. 1). Social dilemmas
arise whenever a Pareto optimal outcome can be achieved if group members cooperate,
but individual payoff-maximizing choices lead to Pareto inferior allocations. A canonical
example for a social dilemma is the public goods game, where the social optimum is
achieved if all agents contribute to the public good, but each agent has an incentive to
free ride on the contributions of other group members.
Empirical research has shown that cooperation in public goods games can be sustained if
(costly) punishment options exist, since subjects are willing to bear costs to punish group
members who violate the social norm of cooperation (Fehr & Schurtenberger, 2018b),
whereas cooperation typically breaks down if sanctioning mechanisms are not available
(e.g. Yamagishi, 1986; Ostrom et al., 1992; Fehr & Ga¨chter, 2000a).
The literature on the enforcement of cooperation in public goods games has largely been
based on a simplifying assumption about the underlying monitoring technology, that is,
the assumption that all actions of other group members are perfectly observable before
punishment decisions are made. Recently, this assumption has been relaxed to allow for
imperfect signals about the contribution decisions of other group members, leading to
monitoring environments where all agents receive noisy signals (e.g. Ambrus & Greiner,
2012, 2015; Grechenig et al., 2010; Fischer et al., 2013; Nicklisch et al., 2015).
We argue that a realistic monitoring structure produces signals with the following three
properties. First, signals are imperfect, that is, actions are not perfectly observable, and
therefore cooperators might be mistaken for defectors and vice versa. Second, signals are,
at least to some degree, private in nature. By this we mean that signals about someone’s
actions need not to be the same for everyone, certain members of a group might perceive
someone as a cooperator, whereas others’ signals might suggest that this someone is in
fact a norm violator. Third, information is endogenous. There often exist possibilities to
seek further information about someone’s true behavior by exerting some kind of effort.
Under imperfect monitoring there are two types of norm enforcement errors that can
occur. A norm follower might receive some form of sanction for a violation she did not
commit. This constitutes a “false positive” or Type-I error. On the other hand, norm
violators might not be perceived as such, or the uncertainty about their true actions
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potentially discourages the enforcement of cooperation norms, and they therefore elude
punishment. This acquittal of norm violators constitutes a “false negative” or Type-
II error. Both errors are detrimental to cooperation, first, by discouraging cooperators
to further contribute to the common cause, and second, by missing the opportunity to
enforce future cooperation of free-riders. Errors in the enforcement of the cooperation
norm are determined by a complex combination of several interwoven factors including
the information structure, punishment behavior, signal acquisition, and the enforcement
institution.
In his seminal Leviathan Hobbes (2005 Orig. pub. 1651) argues in favor of a centralized
authority, and questions the efficacy of self-governance to overcome what he regards as
the state of nature: bellum omnium contra omnes.1 Ostrom et al. (1992) reply “self-
governance is possible” when a group of humans face a social dilemma situation. In this
paper, we contribute to this perpetual discourse by illustrating the causal effects of the
monitoring possibilities and the imminent errors in sanctions on human behavior and the
relative performance of social norm enforcement institutions.
Let us examine the potential for enforcement errors under centralization and decentral-
ization due to wrongful signals by moving from the simplified case of perfect information
to the realistic case of imperfect endogenous and private signals. For the examination
one needs to consider the information that is available to those who hold sanctioning
power. Under centralization few or even a single actor comprise this entity. Under de-
centralization the power to sanction is dispersed among multiple actors. Clearly, when
information is perfect, there is no potential for unintended errors in either institution.
When there are public imperfect signals, the potential for errors of punishment is the
same in both institutions because information is equal. But with independent (private)
signals, the information base changes between the two institutions due to the varying
number of actors with the possibility to sanction. Under decentralization, there is a
greater chance of at least one correct signal, but also a greater chance of at least one false
signal about a certain agent. This means, for cooperators and defectors alike, an increase
in the potential for punishment, and therefore a greater potential for Type-I errors and a
lower potential for Type-II errors. When imperfect and private signals can be improved,
then the potential for errors is endogenous and depends on the information acquisition
behavior of those who wield power over sanctions.
A profound understanding of human behavior under these settings is important, because
designing effective mechanisms to overcome social dilemmas does not only involve picking
1lat. for war of each against all, war may be understood as competition or struggle in this context.
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the punishment institution, but also shaping the monitoring capabilities. For example,
organizations can increase work-flow transparency, making it easier for employees to
monitor the behavior of peers or increasing the correlation between signals through more
open communication. Furthermore, organizations can prioritize vertical control, where
superiors monitor the behavior of employees, or horizontal control, where compliance
with productivity targets and behavioral norms is monitored by peers (McAllister, 1995).
Such an examination is challenging, especially in a field setting, for the following reasons.
First, the details of the monitoring structure are usually unobservable, for instance, a
researcher does not observe the probability with which signals are correct or how strong
the correlation is between individual signals. Second, it is unfortunately often impossible
to verify someone’s true actions. Hence, an individual cannot be classified as a cooperator
or defector, which finally means that the rates of “false positives” and “false negatives”
are unknown. Third, variation in monitoring and sanctioning institution are endogenous,
which renders the establishment of causal relationships hard. For example, one can expect
the adoption of a centralized punishment institution if such an institution has access to
more accurate signals.
We circumvent these problems by using a controlled laboratory experiment featuring
a public goods game with punishment at its core. This setting leaves the design of
the monitoring and the punishment institution to the researcher, who can randomly
assign subjects to treatment conditions, which in turn allows establishing causal effects
of information structure and institution on key outcome variables of cooperation. In our
experiment, subjects face a binary choice whether or not to contribute to the public good.
This allows a clear classification of subjects as either cooperators or defectors resulting
in measurable rates of enforcement errors.
Using a public goods game, we compare a decentralized peer-to-peer punishment insti-
tution to a centralized punishment regime, where all sanctioning power is concentrated
in the hands of a single, randomly selected authority. We begin our examination with
the most realistic case of endogenous private and imperfect signals. All group members,
including the authority, receive a private signal about the binary contribution decisions
of each group member, a signal that is with 90% probability correct and with 10% prob-
ability wrong. In this endogenous monitoring condition, subjects can costly acquire
additional pieces of information. The results show that decentralization of punishment
induces higher cooperation rates than centralization. There exists a trade-off between the
two institutions regarding the two types of enforcement errors. The decentralized insti-
tution punishes many more cooperators, but has a distinct advantage in not making the
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decisive mistake of letting defectors to elude punishment. The data reveals that subjects
almost exclusively acquire additional signals when the initial signal suggests that a group
member did not contribute to the public good. This information acquisition behavior
suggests that subjects focus on avoiding the punishment of the innocent (Type-I error).
We conduct additional treatments to further investigate to what end subjects make use
of the possibility to improve information. In these treatments we remove the possibility
to acquire new signals and subjects have to make their decision based on their initial
single signal. Subjects indeed manage to improve information to reduce the prevalence of
“false positives.” This is the case for either institution. Not only the error rate benefits
from gathered information, but also the cooperation rate itself. Under both institutions,
subjects contribute significantly more when information is endogenous compared to ex-
ogenous. Decentralization of social norm enforcement fares also better than centralization
under this second information structure. One might argue that the advantage of decen-
tralization only originates from the fact that aggregate information of those who hold
punishment power is greater under this institution. This is the case because the author-
ity receives a total of four signals about the peers, but the peers receive a total of twelve
(each peer receives three) signals.
We conduct two more treatments featuring public signals instead of private ones: This
way the information between the two institutions is held constant. The results from these
treatments show that having private signals is not a blessing but rather a curse for peer-
to-peer punishment. Cooperation rates under public signals are even greater than under
private signals with peer punishment. Centralization does not profit from making signals
public instead of private. The trade-off between the two error rates under private signals
already indicates that this alleged advantage in information does not come without costs.
More information also means a greater potential for some false information. Note that
in our experiment public signals are not associated with greater credibility than private
signals.
Taken together we conclude that decentralization is superior in sustaining high coopera-
tion rates in all three imperfect monitoring conditions considered in this study, that is,
under exogenous public, exogenous private and endogenous private signals. The data sug-
gests that the lower rate of unpunished defectors is key for the dominance of peer-to-peer
punishment, even though it comes at the cost of more punished cooperators.
This study is related to several strands of the economic literature. It was shown that
both self-governed peer-to-peer punishment (e.g. Fehr & Ga¨chter, 2000a) and a central-
ized authority (e.g. Baldassarri & Grossman, 2011) have the means to prevent a collapse
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of cooperative behavior. However, several studies suggest that centralization of punish-
ment might mitigate potential disadvantages of peer-to-peer punishment regimes. First,
decentralized punishment institutions can be prone to antisocial punishment, that is,
the intentional punishment of cooperators, rendering it difficult to sustain cooperation
(Cinyabuguma et al., 2006; Herrmann et al., 2008; Ga¨chter & Herrmann, 2009, 2011).
Second, since agents in the decentralized system have incentives to free-ride on the altru-
istic punishment decisions of other agents (Fehr & Ga¨chter, 2002), centralization might
mitigate the second order public good problem of punishment. Third, coordinating the
appropriate severity of sanctions might prove more difficult in a decentralized than in a
centralized setting.
However, empirical studies comparing decentralized and centralized punishment insti-
tutions do not find evidence for a superior performance of centralization in terms of
cooperation rates. The results of these studies are either based on perfect (O’Gorman
et al., 2009) or exogenous public (Fischer et al., 2013) information. In case of Fischer
et al. (2013), the information structure is different than the one considered in this study.
Instead of a binary contribution decision, subjects can contribute an integer amount be-
tween zero and twenty in their design. A wrong signal then just depicts any other possible
contribution level with equal probability. We show that in several more realistic moni-
toring environment cooperation rates are higher when sanctioning power is decentralized.
Our findings imply that in order to achieve similar cooperation rates as in a peer-to-peer
punishment setting, centralized punishment institutions need to be associated with addi-
tional features that are potentially beneficial for cooperation, such as a commitment to
sanctioning rules (Putterman et al., 2011; Tyran & Feld, 2006; Andreoni & Gee, 2012)
or the election of the authority by group members (Baldassarri & Grossman, 2011).
Also related to our study is the one by Nicklisch et al. (2015), which examines the
emergence of centralized institutions and the role of imperfect information. Subjects vote
for their institution (no punishment, decentralized or centralized) by feet. Centralized
institutions only emerge under two conditions, first, the randomly selected authority has
to refrain from punishing cooperators and second, there needs to be some degree of noise.
This paper also speaks to the strand of literature concerned with imperfect monitoring
in social dilemma situations. Generally speaking, imperfect monitoring poses a challenge
to achieve efficient outcomes in such settings. Carpenter (2007) varies the size and the
number of observable members of groups in a public goods game. Imperfect monitoring,
that is, in their case, when not all group members’ contributions are known, leads to
fewer contributions. In an infinitely repeated prisoner’s dilemma, subjects’ welfare was
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found to decrease with the level of noise in public signals (Aoyagi & Fre´chette, 2009).
Grechenig et al. (2010) reveal a high willingness of subjects to punish in a public goods
game with noisy signals. Furthermore, punishment in this setting cannot maintain high
contribution, and even causes welfare to be lower than in a setting without punishment.
Ambrus & Greiner (2012) show that with imperfect signals an increase in the severity of
punishment does not monotonically increase contribution and welfare, which it does under
perfect information. In Ambrus & Greiner (2015) a democratic punishment institution—
subjects vote on the punishment of others—outperforms a decentralized peer-to-peer
setting both under perfect and under imperfect public signals.
The observed focus of information acquisition behavior on reducing Type-I punishment
errors is consistent with the findings of Dickson et al. (2009), who study behavior in pub-
lic goods games with centralized punishment in different monitoring conditions. In the
False Positives treatment, signals can only be inaccurate if the underlying true decision
is to cooperate, whereas in the False Negatives treatment, signals can only be inaccurate
if the true underlying decision is to defect. Dickson et al. (2009) find that, unlike in the
False Negatives treatment, in the False Positives Treatment authorities are reluctant to
use punishment, because they want to avoid the risk of punishing a cooperator. The
reluctance to punish in the False Positives treatment is highly detrimental for coopera-
tion, since defectors remain unpunished, leading to a so called ”False Positives Trap”.
However, with a signal accuracy of only 60%, the monitoring technology used in Dickson
et al. (2009) delivers only very limited information to the authority, causing high error
probabilities of punishment. In our study, where the signal accuracy is 90%, this ”False
Positives Trap” seems to be less of a problem at least for peer punishment; many peers are
willing to take the risk of punishing a cooperator in order enforce cooperation. However,
subjects also make use of opportunities to reduce the risk of Type-I errors by acquiring
further information before punishing an alleged defector.
Markussen et al. (2016) use a public goods game with exogenous (automatic) punishment,
and therefore exogenous errors of punishment. Subjects in their study have a greater
willingness to pay to prevent a Type-I error than Type-II error of the same magnitude,
which is in line with our subjects’ focus on avoiding Type-I errors. There is further
evidence from a study by Feess et al. (2014) that uses a stealing game. Subjects who
need to judge an alleged thief of a charity donation care more about Type-I than about
Type-II errors.
The findings of this study are potentially interesting for the design of effective social
norm enforcement institutions. Decentralization outperforms centralization per se under
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realistic, less ideal, monitoring structures. Unless centralization is equipped with other
performance enhancing features, a peer-to-peer institution seems to enforce cooperation
with greater efficacy. Regarding the design of the monitoring capabilities decision makers
should have the possibility to improve their information base about actions of other group
members, that is, the costs of monitoring should be kept low. Decision makers are willing
to incur costs to improve information in order to avoid Type-I errors which in turn fosters
cooperative behavior. Finally, when some form of peer-to-peer punishment institution
is in place, then signals should be as public as possible, because the private nature of
signals is rather a curse for such a setting. Centralization on the other hand is indifferent
between public and private signals.
The remainder of the paper is organized as follows. Next, we describe the general ex-
perimental design, then we outline our analysis and our results as well as describe our
additional treatments, and finally, we conclude.
2 Experimental Design
Treatments are based on a linear public goods game with punishment, which is repeated
for 25 periods. At the beginning of the experiment subjects are randomly allocated to
groups of five, each group consisting of four Peers (P1-P4) and one Authority (A). Groups
and roles remain fixed throughout the experiment, but the identification number of P s
is randomly assigned in each period to avoid reputation effects.
Every period has three stages: contribution (stage 1), monitoring (stage 2), and punish-
ment (stage 3). While the contribution stage remains the same across all treatments, the
other two stages differ depending on the treatment. We employ two different punishment
and monitoring institutions, which defines who holds the power to acquire new signals and
to exert punishment. In the decentralized institution (treatment END-PRI-DEC), this
ability resides with the peers. In the centralized institution (treatment END-PRI-CEN),
it is focused in the hands of a randomly selected authority. During the contribution stage
P s make a binary choice whether or not to contribute their endowment to the public
good. Contributions are doubled and then redistributed to all group members. Each
group member, including player A, receives one initial imperfect private signal about the
contribution decisions of other P s. Specifically, with 90% probability the signal corre-
sponds to the actual contribution of the respective P and with 10% probability the signal
provides wrong information. We introduce the possibility to costly acquire further sig-
nals, that is, P s or A (depending on the institution) can spend money to reveal up to two
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additional signals for each peer. Finally, P s or A (again depending on the institution)
have the possibility to costly exert punishment, that is, to spend 1 Token in order to
reduce the target’s income by 4 Token. To hold endowments and total costs constant
across treatments, A and P s share the costs of punishment and monitoring.
The following section describes the three stages and the differences between the treat-
ments in more detail. Table 1 lists the implemented values of all parameters (1 Token =
CHF 0.05).
Stage I: Contribution
In the contribution stage, which is the same in both treatments, each peer Pi receives an
endowment of ePG and decides whether to contribute the whole endowment to the public
good (ci = 1) or not (ci = 0). Using a binary choice has several advantages for the purpose
of this paper. First, is allows a clear distinction between cooperators and defectors,
and therefore allows to identify punishment errors. A “false positive” (Type-I error)
punishment errors occurs if a cooperator is punished. If a defector eludes punishment
a “false negative” (Type-II error) punishment error occurs. Second, incorrect signals,
due to imperfect monitoring, is meaningful and easily understandable. Defectors are
sometimes mistaken as cooperators, and cooperators sometimes appear to be defectors.
Since player A is passive in this stage and cannot contribute to the public good, they do
not receive any endowment. Contributions to the public good are multiplied by M and
distributed back equally to all five group members; hence, marginal per capita return
of a contribution is given by M/5. Player A is included as a beneficiary of the public
good, because otherwise the incentives for exerting punishment would not be comparable
between the decentralized and the centralized punishment treatment. Parameter M is
chosen such that the game constitutes a social dilemma—it is strictly dominant not to
contribute to the public good, but if all peers defect, the resulting outcome is Pareto
inferior compared to the case where all peers cooperate. The monetary payoff of Pi from
stage I is given by
piIPi = e














In the monitoring stage subjects receive information about the contribution decisions of
other group members. Each group member i receives an individual (private) signal s1i,Pj
about the contribution of Pj (j 6= i) to the public good; hence A receives four signals,
one for each P , and each P receives three signals, one for each of the other three P s. The
signal is given by
s1i,Pj =
e
PGcj with probability λ
ePG(1− cj) with probability 1− λ
With probability λ the signal reflects the true underlying contribution decision of the
respective peer, and with probability 1 − λ the signal states the opposite of the true
underlying contribution decision of the respective peer. Since signals are private, s1i,Pj is
not necessarily the same for all i; hence, while some subjects might receive a false signal
about a given peer, others might receive the true signal. In this stage subjects receive new
endowments, which can be used for information acquisition or punishment. Endowments
are kept constant across treatments—P s are endowed with eMP , and A receives 4 eMP
in all treatments.
END-PRI-DEC When monitoring is endogenous and the institution is decentralized,
P s have the option to acquire further signals about the contribution decisions of other
group members. Pi can acquire at most two additional signals, s
2
i,Pj
and s3i,Pj , about the
contribution decision of each Pj (j 6= i). Additional signals share the same properties as




if acquired, and b2i,Pj = 0 if not) or third (b
3
i,Pj
= 1 if acquired, and b3i,Pj = 0 if not) signal
generates costs of pM for Pi, and for each signal that is acquired by a player P , player A
also has to bear costs of pM . Pi’s profit from stage II, pi
II
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END-PRI-CEN If monitoring is endogenous and the institution is centralized, A has
the option to acquire further signals about the contribution decisions of players P . A can
acquire at most two additional signals, s2A,Pj and s
3
A,Pj
, about the contribution decision of




acquired by A are visible to P s as well, except for signals related to the own contribution
decision. Formally, s2i,Pj = s
2
A,Pj
and s3i,Pj = s
3
A,Pj
, unless i = j. Acquiring a further signal
generates costs of 3pM for A, and for each signal acquired by A, each Pi also bears costs
of pM . Let b2A,Pj = 1 and b
3
A,Pj
= 1 if the respective signal is acquired, and b2A,Pj = 0 and
b3A,Pj = 0 if the respective signal is not acquired. Pi’s profit from stage II, pi
II
Pi

















END-PRI-DEC When punishment is decentralized, P s have the possibility to punish
each other. All the signals received in stage II remain available on the screen while the
punishment decisions are made. Each Pi has to decide whether to punish (qi,Pj = 1) or
not to punish (qi,Pj = 0) other group members Pj. For each positive punishment decision,
Pi has to bear costs of p
S. Similar to the case in stage II, A has to bear the costs of
pS for each punishment decision. For each Pi who punishes Pj the period profit of Pj is
reduced by S. In the decentralized settings, Pi’s profit from stage III, pi
III
Pi
















END-PRI-CEN When punishment is centralized, the whole punishment power is con-
centrated in the hands of A, who has the possibility to punish each Pi by choosing one of
three punishment levels; the punishment choice set is given by qA,Pj{0, 1, 2, 3}. A bears
costs of qA,Pjp
S for each Pj, and Pj’s profit is reduced by qA,PjS. Hence, the set of poten-
tial punishment levels that P s can receive is identical between the decentralized and the
centralized punishment institutions. For example, if the authority chooses punishment
level qA,Pj = 3, then Pj receives the same punishment as Pj would have received in the
decentralized treatment if all three other P s had chosen to punish Pj. For each qA,Pj ,
each Pi bears costs of
pS
3
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The total period profit is the sum of profits from stage I, II and III. The profit of Pi in
















Table 1: Overview of Parameters
Parameter Value Description
ePG 15 Token Endowment for public good
eMP 6 Token Endowment for monitoring and punishment
pM 1 Token Price of acquiring one signal
pS 2 Token Price of punishment
M 2 Public good multiplier
S 8 Token Severity of punishment
λ 0.9 Accuracy of signal
Subjects were paid the sum of period profits over all 25 periods. Period profits could be
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negative, but total profits were capped at zero.2
Methods and Procedures
We conducted the experiments in March and June of 2015 and in November 2016 at the
decision laboratory of the Department of Economics of the University of Zurich using
the software z-Tree (Fischbacher, 2007). Subjects, mainly students from the University
of Zurich or the Swiss Federal Institute of Technology in Zurich, were recruited using the
software “hroot” (Bock et al., 2014). Subjects participated only once in this experiment.
Six treatments comprise our experiment, that is, an additional four to the two treatments
already described. The other four treatments are introduced in the reminder of the
paper. For convenience, we describe the methods and procedures for all treatments at
this points. We run a total of 16 sessions, each lasting around 90 minutes; 515 subjects
participated in this study. 60 subjects participated in END-PRI-DEC, 70 in END-PRI-
CEN, 130 in EXO-PRI-DEC, 125 in EXO-PRI-CEN, 70 in EXO-PUB-DEC, and 60 in
EXO-PUB-CEN. Subjects were seated at computer terminals located in separate carrels.
After subjects took their randomly assigned seats, they read the printed instructions and
answered control questions. Subjects received an average total payment of 48.90 CHF (1
CHF ≈ 1.03 USD), including the show-up fee of 15 CHF.
3 Analysis
We use the cooperation rate as the key outcome variable, that is, the fraction of subjects
who contributed to the public good, to analyze the impact of the underlying social norm
enforcement institution in the realistic case of endogenous private monitoring. Whether
decentralization or centralization fares better in such a setting is an empirical question.
Previous empirical research has not brought forth a clear winner. Aspects that speak in
favor of the centralized institution include the following. First, coordination of punish-
ment, that is, if one person can make a punishment decision then there is no problem in
coordinating the right amount of punishment. Assigning a certain level of punishment
might prove difficult in a peer-punishment setting since peers make their decisions si-
multaneously. Therefore, decentralization might easily result in too little or too much
punishment. Second, there is no free-riding problem on second-order public goods under
centralization. The authority needs to make the information acquisition and punishment
2Since all subjects finished the experiment with positive total profits, we did not have to enforce the
non-negative payoff restriction.
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decision (both are second-order public goods), and hence cannot rely on others to enforce
cooperation. Under a decentralized institution, peers have an incentive to let others buy
signals and exert punishment, because these second-order public goods bear private costs,
but benefit the collective. Under imperfect monitoring the potential for punishment er-
rors threatens cooperation. Wrongful punishment of cooperators might discourage future
contributions. On the other hand, the fear to wrongfully punish a cooperator might
make some subjects reluctant to use the possibility to exert punishment, and therefore
lets defectors to get away. Arguably, there is an advantage for the authority to keep
Type-I errors lower than the decentralized institution, because under peer-punishment
the probability that at least one peer receives a wrong signal and therefore commits a
false positive is higher than that the authority receives a wrong signal (remember sig-
nals are private and drawn for each subject individually). On the contrary, under peer
punishment it only requires one (out of three) subjects to receive a correct signal and to
sanction a defector, whereas under centralization it has to be the authority to take ac-
tions. Due to the possibility to acquire further signals, subjects in both institutions have
the means to improve their information to a point where mistakes are reasonably small.
Having access to up to three signal, each one correct with 90% probability, provides a
good idea about the true contribution of a subject. So if the distribution of Type-I and
Type-II errors crucially depends on information acquisition and punishment behavior.
Result 1: Under endogenous private imperfect monitoring, decentralization of social
norm enforcement is superior to centralization in sustaining cooperation.
Cooperation rates in the decentralized punishment institution are significantly higher
than in the centralized punishment institution. Figure 4 shows the evolution of coop-
eration rates in the two treatments. Under a decentralized punishment institution the
cooperation rate is on average 90.7%, which is about 7 p.p. greater than the correspond-
ing figure of the centralized institution. The treatment difference is significant according
to a Wilcoxon rank sum test based on independent average group cooperation rates aggre-
gated over all 25 periods (p=0.0177, n=26 groups).3 Hence, the above discussed potential
3We test the hypothesis Pr(Xtreatment 1 > Xtreatment 2) = Pr(Xtreatment 2 > Xtreatment 1), where
Xtreatment 1 is the outcome variable in one treatment and Xtreatment 2 is the same variable in the
other treatment. Treatment differences analyzed with the Wilcoxon rank sum test are all based on
independent group averages of all 25 periods. In addition to this non-parametric tests, we also tested
all treatment differences parametrically based on an OLS regression model of the form yti = β0 + β1xi,
where xi is a treatment dummy, and yit is a dummy for the outcome variable. Standard errors in OLS
regression are, if not otherwise stated, always clustered at the group level. If not otherwise stated the



















Figure 4: Cooperation Rates over Time
Note: This figure shows the fraction of subjects who decided to contribute to the
public good over the 25 periods.
benefits of centralization per se do not match those of decentralization.
This leads to the question how the punishment institutions enforce cooperation and why
the decentralized regime manages to produce higher cooperation rate. As mentioned
above both types of punishment error are a threat to cooperative behavior. Naturally,
not punishing defectors (Type-II errors) will miss to encourage them to start cooperat-
ing and this will in turn erode contributions of conditional cooperators. On the other
hand, cooperators arguably decrease their willingness to contribute after they received
punishment, that is, after a Type-I error occurred. So how does either institution fare
with regard to errors of punishment?
Result 2: There is a trade-off between Type-I and Type-II errors of punishment com-
paring decentralization and centralization under endogenous private monitoring. Under
decentralization more cooperators are sanctioned, but much fewer defectors elude it.
The prevalence of Type-I errors is 12.4% under decentralization, that is, in about one
eighth of all cases a cooperator receives some punishment. When a single authority
has all punishment power, this figure is lower by 7.1 p.p. (p=0.1211, based on an OLS
regression4). Not only the prevalence is smaller, but cooperators receive also less severe
4We test for certain treatment differences by means of an OLS regression with standard errors clustered
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punishment under centralization (0.54 points compared to 0.98 points), however, this
difference is not statistically significant (p=0.2890, based on OLS regression).
With respect to Type-I errors, the decentralized institution performs worse than its cen-
tralized counterpart. Notwithstanding, decentralized institution has a decisive advantage
regarding Type-II errors. In END-PRI-CEN more than 43% of all defectors go unpun-
ished, which is about 2.3 times as many as under peer punishment (18.8%), this difference
is significant (p=0.0137, based on Probit regression). The received punishment by defec-
tors is only slightly higher though (9.58 points compared to 11.14, p=0.5512 based on
OLS regression). Figures 6 and 7 depict the average prevalence of Type-I and Type-II
errors for all (including the not yet introduced) treatments. This pattern suggests that
decentralization manges to sustain higher cooperation rates by punishing more defectors
and that the negative effects of more wrongfully punished cooperators is not enough to
offset this advantage.
Note that subjects can always completely avoid one of the errors at the cost of maxi-
mizing the other. To never punish will result in zero Type-I errors, but 100% Type-II
errors. Always punishing would result in zero Type-II error, but 100% Type-I error. The
error structure is a combination between monitoring structure, institution, information
acquisition behavior and punishment decisions. Assume subjects want to punish defec-
tors and to spare cooperators. Then a subjects who focuses on the reduction of Type-I
errors should buy additional signals when the initial signal states “Defector” in order to
make sure that it is indeed a defector. Focusing on Type-II error rates would mean to
acquire new signals when the initial information depicts a group member as a “Cooper-
ator”. What is subjects’ behavior regarding information acquisition, do they even make
use of this costly possibility and if so do they focus on avoiding Type-I or Type-II errors?
Result 3: There is substantial demand for additional information about the actions of
other group members who appear as defectors (focusing on avoiding Type-I errors), both
under decentralization and centralization.
at the group level. Non-parametric Wilcoxon rank sum tests are in the case of error rates (Type-I and
Type-II) not appropriate, because the base rate of cooperators and defectors are not equal across groups.
This means that using a single a single aggregate observation per group would overweight groups that
consists of only a few of a certain type. For instance, a group in which only one subject once does not
contribute to the project and goes unpunished would generate a Type-II error rate of 100% (based on
a single observation). The error rate of a group with relatively many defectors would receive the same
weight as the first one. When we compare treatment differences based on an OLS regression we use the
form yti = β0 + β1xi, where xi is a treatment dummy, and yit is a dummy for the outcome variable, for
instance, “Type-I error” of subject i in period t. Only observations that are relevant for the respective
treatment difference are included in the analysis (e.g. for Type-I error rate only cases where the subject
actually contributed).
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Figure 5 shows the fraction of cases in which a second signal is acquired in the endogenous
monitoring treatments, depending on the first signal. While a second signal is acquired
in over 50% of the cases in which the first signal states “Defector”, a second signal is
acquired in less than 10% of cases in which the first signal states “Cooperator”. Signal
acquisition behavior does not differ between the decentralized and centralized settings,
neither after a first signal “Defector” (p=0.6747 based on OLS) nor after a first signal
“Cooperator” (p=0.9025 based on OLS). While a third signal is acquired in only 5.9% of
the cases in which the first two signals state ”Cooperator,” a third signal is acquired in
27% of the cases in which the first two signals state ”Defector” (p=0.0050 based on OLS
regression). If the first two pieces of information reveal conflicting signals, a third signal
























Figure 5: Acquisition of Second Signal Depending on First Signal
Note: This figure shows the fraction of cases in which subjects acquire a second
signal in the endogenous monitoring treatments (i.e. END-PRI-DEC and END-
PRI-CEN) depending on the first signal. Bars indicate clustered standard errors.
Subjects seem to focus on avoiding Type-I errors of punishment by acquiring further
information when the initial one states “Defector,” but does this indeed diminish the
prevalence of false positives? How acquired signals translate into a change in punishment
error patterns is not a trivial question, because these patterns emerge as a combination
of several factors as outlined above. In order to answer this question we run an additional
set of experiments, where the subjects do not have the possibility to buy new signals,
that is, information is exogenous.
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EXO-PRI-DEC is the same as END-PRI-DEC with the exception that peers do not
have the possibility to acquire new signals in stage II monitoring. Subjects just receive
a single signal and peers have to base their punishment decision on this one piece of
information (exogenous information). The total endowment of peers for stage II and
stage III remains unchanged, that is, in both treatments peers have the same funds to
finance second-order public goods (in END-PRI-DEC information and punishment and
in EXO-PRI-DEC only punishment).
EXO-PRI-CEN is the same as END-PRI-CEN with the exception that the authority
does not have the possibility to acquire new signals in stage II monitoring. Subjects just
receive a single signal and the authority has to base its punishment decision on this one
piece of information (exogenous information). The total endowment of the authority for
stage II and stage III remains unchanged, that is, in both treatments the authority has
the same funds to finance second-order public goods.
Result 4: Subjects employ costly information acquisition to reduce Type-I errors. Type-
II errors on the other hand remain largely unaffected. The trade-off between Type-I and
Type-II errors is also present under exogenous private monitoring when comparing de-
centralization and centralization.
Type-I error rates are indeed larger, when subjects’ information was exogenously given.
In EXO-PRI-DEC, Type-I errors are almost 2.5 times as large as in END-PRI-DEC
(p=0.0027, based on OLS). At the same time Type-II errors are virtually unaffected (-0.4
p.p., p=0.9604 based on OLS). Also, in EXO-PRI-CEN Type-I errors are more likely and
occur in 16.7% of all cases, which is significantly (p=0.0242 based on OLS) more often
than in END-PRI-CEN. In EXO-PRI-CEN Type-II errors are also larger by 12.5 p.p.
compared to END-PRI-CEN, but this difference is not significant (p=0.1463 based on
OLS). Unlike Type-II error rates, Type-I error rates clearly improve under endogenous
private monitoring, because subjects focus on the acquisition of additional signals of
group members who appear as defectors. Analogously to endogenous monitoring, under
exogenous private monitoring the decentralized institution lets fewer defectors escape
punishment at the cost of a higher prevalence of punished cooperators.
So subjects make use of the endogenous monitoring possibility and mange to reduce the
probability that a cooperator receives punishment. This is certainly a normatively desir-
able effect, however, this does not imply that there is also a positive effect on cooperation
rates. Subjects in both monitoring settings have a single account to buy new signals and
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to finance sanctions, that means, resources spent on more information may be lacking
to actually punish norm violators. Furthermore, as we outlined above, the problem with
smaller cooperation rates seems to be mainly due to the lack of punished defectors and
not a problem of too many wrongfully punished cooperators. Nevertheless, subjects use
the information acquisition opportunity in a way that not only reduces Type-I errors,
but also boosts contributions to the public good.
Result 5: Subjects in both institutions mange to use the possibility to endogenously
improve information to foster cooperative behavior.
Without the possibility to improve information the cooperation rate under peer-punishment
is more than 10 p.p. lower, which is a significant difference to the setting with endogenous
monitoring (p=0.0135 based on Wilcoxon rank sum test, n=38 groups). The centralized
institution faces an even greater decrease in cooperation of almost 16 p.p. when subjects
cannot acquire further information (p=0.0095 based on Wilcoxon rank sum test, n=39
groups). The conclusion about the relative performance of institutions remains the same
under exogenous private monitoring as before, although Type-I errors are of greater con-
cern in decentralization, and one therefore might expect peer punishment to lose its edge
when peers cannot gather further information to reduce those errors.
Result 6: Under exogenous imperfect private monitoring, decentralization is superior
in sustaining cooperation compared to centralization.
Cooperation rates in EXO-PRI-DEC are on average 80.1% compared to to only 67.3%
in EXO-PRI-CEN (p=0.0307 based on Wilcoxon rank sum test, n=51 groups). Figure 8
depicts the average cooperation rates of all treatments.
Up to this point all treatments feature private imperfect monitoring. One might ar-
gue that the superiority of decentralization vanishes when information is made public
instead of private. The reasoning behind this argument is that under decentralization
there seems to be more, or even more accurate, information, because those who hold
punishment power have access to more signals. The authority has four signals (one per
peer) and all peers combined have twelve signals (three per peer). The issue with that
line of reasoning is, however, that only aggregate information is more accurate. Despite
the more accurate aggregate information, there is also a higher chance of some false in-
formation of a punisher when signals are private. The trade-off between the institutions
59
regarding the error structure already indicates that decentralization does not mange to
use its alleged information advantage to keep both error rate below those of its centralized
counterpart. Whether or not private instead of public signals constitutes an advantage
for the decentralized punishment institutions is an empirical question. Two additional
treatments are conducted to investigate whether private signals are a blessing or a curse
for either institution. We expect the centralized institution to be basically unaffected
by making signals public instead of private, since there is no change in the information
structure of the authority who holds all sanctioning power. But the perfect correlation of
signals received by peers potentially changes, for instance due to conditional cooperation,
how contributions evolve. We expect this perfect correlation to impact the decentralized
institution stronger since those with punishment power, the peers, now all have the same
signals. As pointed out above, changes in contributions could go in either direction. If
every peer has the same signals, then Type-I errors possibly become less prevalent, Type-
II errors might increase, because the likelihood that all peers receive a wrong signal is
now exactly 90%, whereas before three independent signals had to be false at the same
time.
EXO-PUB-DEC is the same as EXO-PRI-DEC with the exception that all signals
are public instead of private. Formally, signals about peer j are the same for all group




EXO-PUB-CEN is the same as EXO-PRI-CEN with the exception that all signals
are public instead of private. Formally, signals about peer j are the same for all group




We find the following; in contrast to the alleged information advantage a decentralized
institution gains from private signals,
Result 7: Decentralization profits from public imperfect information compared to pri-
vate imperfect information, and produces higher cooperation rates and lower Type-I error
rates. Centralization is unaffected by public imperfect monitoring compared to private
imperfect monitoring. Decentralization is also in this setting superior in sustaining coop-
eration.
Cooperation rates in EXO-PUB-DEC are on average 88.4%, which is significantly (p=0.0210
based on Wilcoxon rank sum test, n=40 groups) more than when information is private
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instead of public. By making information public Type-I error rates decline by 15.6 p.p.
(p=0.0000 based on OLS) under decentralization. There is almost no effect on Type-II
errors (-1.1 p.p., p=0.8388 based on OLS). The centralized institution does not profit
from making information public. Cooperation rates in EXO-PUB-CEN are on average
67.3%, which is an insignificant 1.8 p.p (p=0.9482 based on Wilcoxon rank sum test,
n=26 groups) below those in EXO-PRI-CEN. Error rates are similar in EXO-PUB-CEN
and EXO-PRI-CEN. Cooperators receive punishment in about 10.5% of cases (+1.00
p.p., p=0.7798 based on an OLS) and defectors elude it in 55.8% of instances (+3.11
p.p., p=0.7537 based on OLS). Finally, decentralization is also under this monitoring
structure superior in sustaining high cooperation rates as it was already the case with
















Figure 6: Type-I punishment error rates for all treatments
Note: This figure shows the fraction of cooperators who received punishment (Type-
I error). Error bars denote clustered standard errors.
4 Conclusion
In this paper, we study human behavior and the relative performance of social norm
enforcement institutions under monitoring technologies that exhibit more realistic fea-
tures than generally assumed in the literature. In a laboratory public goods game, we




















Figure 7: Type-II punishment error rates for all treatments
Note: This figure shows the fraction of cooperators who received punishment (Type-
II error). Error bars denote clustered standard errors.
exogenous private or endogenous private. We compare a decentralized peer-to-peer pun-
ishment institution with a centralized setting, where all punishment power is delegated
to a randomly selected authority.
The results show that under all considered information structures decentralization achieves
significantly higher cooperation rates than centralization, because defectors are more
likely to receive sanctions when punishment is decentralized. The two punishment insti-
tutions involve a trade-off between lower Type-II punishment error rates (not punishing a
defector) in the decentralized setting and lower Type-I punishment error rates (punishing
a cooperator) in the centralized setting, but the benefits of the lower probability that
defectors remain unpunished in the decentralized punishment institution outweigh the
disadvantages of the higher likelihood of sanctioning cooperators.
Moreover, we find substantial demand for additional signals about the contribution deci-
sions of other group members. In the endogenous monitoring treatments, where subjects
can acquire information in addition to the initial signals, subjects are willing to incur
costs to improve their information base before exerting punishment; in particular, sub-
jects focus their information acquisition on group members who appear as defectors. By
establishing a ”standard of proof” before exerting punishment subjects significantly re-
duce Type-I errors of punishment under endogenous monitoring, boosting cooperation


















Figure 8: Cooperation rates all treatments
Note: This figure shows the fraction of cooperators. Error bars denote clustered
standard errors.
Furthermore, we show that private signals, which means having access to more infor-
mation in the aggregate, is a curse rather than a blessing for a decentralized sanction
institution. Having a perfect correlation between signals (public signals) leads to more
contributions than when signals are private. Centralization is unaffected by this change
in the monitoring technology.
The findings of this paper suggest that under imperfect monitoring centralization of
social norm enforcement per se leads to inferior resolutions of social dilemmas compared
to a peer-to-peer punishment environment and that centralization needs to be associated
with other performance-enhancing features—such as commitment to punishment rules or
election of authorities—to become as effective as peer-to-peer punishment institutions in
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Abstract
Social norms are an ubiquitous feature of social life, and pervade almost ev-
ery aspect of human social interaction. However, despite their importance we still
have relatively little empirical knowledge about the forces that drive the formation,
the maintenance and the decay of social norms. In addition, due to the lack of
exogenous variation in norms, knowledge about their causal effects is also limited.
We tackle these questions with the help of a laboratory public goods experiment
in which we allow subjects to explicitly formulate normative requests about the
contributions that every group member should make. This approach enables the
empirical examination of the dynamics of social norm formation and norm decay.
When decentralized private enforcement of norms is possible, strong, stable and
demanding social norms emerge, which are also largely obeyed. In stark contrast,
when punishment of norm violators is ruled out, not only weaker, less stable and
less demanding norms arise, but these norms are also regularly disobeyed. In addi-
tion, the opportunity to formulate normative requests unambiguously causes higher
public good contributions and group welfare, but only under peer-punishment. The
norm formation opportunity renders peer-punishment more efficient than a no pun-
ishment control, which is not the case without it. Furthermore, without punish-
ment, normative requests are merely cheap talk and do not exhibit any positive
effects.
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1 Introduction
Social norms are the fabric of human social interaction. They are omnipresent, and per-
meate almost every aspects, from mundane to profound, of social life. These include, for
instance conformity (Bernheim, 1994), involuntary unemployment (Akerlof, 1980), tip-
ping (Conlin et al., 2003), littering (Cialdini et al., 1991), cooperation (e.g. Ostrom, 1998)
and altruism (Krupka & Weber, 2013). Akerlof (2007) even argues that the five neutrali-
ties of neo-classical macroeconomics do not hold when norms are reasonably incorporated
into the framework.
Despite their importance, there is, however, a lack of empirical knowledge about two of
the major questions regarding social norms. First, what are the underlying forces that
drive the formation, the maintenance and the decay of social norms? Second, what is the
causal effect of a social norm on human behavior?
Our novel approach permits us to deepen our understanding of both questions. Even
though one can reasonably hypothesize that the sword is no prerequisite for the obedience
of social norms (e.g. Bicchieri, 2006; Ostrom et al., 1992), we do not only find the opposite
to be the case, but more astoundingly that even the formation and decay of the social
norm itself to crucially depend on means of enforcement. Regarding the second major
question, we reveal social norms to exhibit a positive causal effect on behavior, ranging
from cooperative behavior over sanctioning patterns to one’s reaction to punishment,
when norm violators can be sanctioned, but to be merely cheap talk, without any positive
influence on behavior, when sanctions are ruled out. Our results are based on a controlled
laboratory public goods experiment that allows to empirically assess social norms and to
exogenously manipulate social norms under various enforcement institutions.
The dynamics of social norm formation and their causal effect on behavior pose important,
yet difficult to solve, challenges. First, norms are inherently difficult to quantify, since
they are sophisticated entities featuring multiple properties. These properties include
the prescription itself, but also to what degree the social norm is accepted and how
prone properties are to change over time. Second, social norms are based on social
dynamic processes that are, by virtue, influenced by many interdependent variables that
are often not subject to exogenous variation. This renders the establishment of causal
relationships between these variables and the formation of norms and their effects on
behavior tough. Consider, for example, the availability of punishment opportunities in the
case of contribution norms in a team production setting. A team that struggles with the
formation and subsequent obedience of strong social norms may introduce a punishment
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mechanisms to cope with the problem. A team without such issues, on the other hand,
has no need for, and may therefore lack a sanctioning scheme. Comparing these two
teams would then suggest that punishment opportunities are generally unnecessary or
even harmful for the formation of social norms and their obedience. Third, the dynamics
of norm formation normally takes place over longer, and often disruptive, periods of time,
which makes their evaluation often impractical. Finally, the lack of credible exogenous
variation in social norms renders the establishment of causal effects on behavior difficult.
We tackle the aforementioned difficulties by introducing a simple feature into a well
established experimental design. We provide subjects with a norm formation opportunity.
This method enables the exogenous variation of the social norm in order to establish a
causal relationship between prescription and action, and at the same time allows us to
quantify key properties of social norms. The laboratory provides a controlled environment
to exogenously manipulate variables that are potentially important to the formation
and causal effect of social norms. Additionally, this controlled environment enables the
observation of dynamics that probably would require an unrealistic amount of time in a
field setting.
We understand a social norm as standards of behavior that are based on widely shared
beliefs how individual group members ought to behave in a given situation (Fehr &
Fischbacher, 2004a). In that case, what are the key properties of a social norm? We
recognize three such key properties, namely (a) their content, (b) their strength and
(c) their stability. Naturally, a social norm needs a content, that is, a prescription of
actions that is regarded as obligatory, permitted, or forbidden (Crawford & Ostrom,
1995; Ostrom, 2000). In case of a cooperation norm, the content of a social norm is
characterized by how demanding it is to adhere, that is, demanding norms require the
individuals to incur high costs. Less demanding norms on the other hand ask individuals
to take actions that are less costly to them. We understand the strength of a social norm
as the consensus about the appropriateness of an action, that is, to what degree the
members of a community agree on, or in other words share, the aforementioned content
as normatively appropriate. This means that strong social norms exist when there is
little or no disagreement about appropriate behavior among the members of a group. On
the contrary, the content of a weak social norm is not widely recognized As social norms
are not set in stone, they are prone to change for better or for worse. By the stability of
a social norm we mean how rigid its content and strength are.
Specifically, a repeated public goods game serves as a paradigm that holds the potential
for the formation of a cooperation norm. We choose a public goods experiment for
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the following reasons. First, the setting needs to exhibit room for the formation of a
social norm. Researchers (e.g. Elster, 1989b; Ostrom, 1998; Fehr & Ga¨chter, 2000b)
have argued social norms to play a decisive role in such problems of collective action.
Second, the potential norms should fit a rather simple description, such as ”contribute
X to public good,” in order to quantify them. And third, the empirical knowledge of the
norm formation and their causal effects should provide direct insights into an important
area that potentially benefits a great deal from social norms. Humanity’s progress and
prosperity decisively depend on its members‘ willingness to cooperate (e.g. Axelrod, 1980;
Dawes, 1980). But, establishing and sustaining cooperative behavior is neither trivial nor
assured since the interest of a group as a whole and the one of its members are often
unaligned. The pursuit of one’s own best self-interest, therefore, produces oftentimes
socially undesirable outcomes. Examples range from team production to national defense
spending.
In this setting we offer subjects an opportunity to form a social norm about appropriate
actions, that is, about how much each group member should contribute to a common
goal. Each period subjects are asked to indicate how much each group member should
contribute to the public good. We then merely ensure that there is a (endogenous)
content, by conveying the average of requested contributions to the whole group. The
majority’s opinion is arguably the best candidate for the content of a social norm in our
set-up. However, the formation of a social norm further requires that this content is a
shared understanding about appropriate actions. Our mechanism allows measuring the
strength of a social norm, because we receive each group member’s individual assessment
of how much should be contributed, and therefore, allows estimating a proxy of the
degree of agreement. The closer the answers of subjects are, the stronger the social
norm. Repeating the interactions reveals how the content and the strength evolve over
time depending on previous behavior, thus allowing us to analyze the dynamics of norm
formation. We exogenously vary the punishment institution in order to establish a causal
effect of means of norm enforcement on social norms (e.g. Fehr & Ga¨chter, 2000a). The
employed punishment institution is a relatively weak one, since subjects have the option
to retaliate against their punisher in form of counter-punishment (e.g. Denant-Boemont
et al., 2007; Nikiforakis, 2008). We include this feature, since we want to examine whether
the formation and effects of social norms depend on enforcement, even when enforcement
is only possible in a clearly suboptimal manner. Furthermore, this allows us to examine
the causal effects of social norms on retaliation.
How are social norms expected to influence behavior our experiment? There are several
potential channels that can become active regardless of punishment possibilities. First,
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group members might be intrinsically motivated to follow social norms, and therefore,
increase their contributions to the public good when such a norm is adopted by the group,
respectively the guilt one would feel by violating the norm directly causes conformity with
it (Elster, 1989a). Second, formed social norms may serve as signals for higher average
contributions, which would lead conditional cooperators (e.g. Fischbacher et al., 2001) to
contribute to a larger extent. Third, in her seminal work Bicchieri (2006) argues that one
of the reasons to obey a social norm is ”that one accepts others’ normative expectations
as well founded.” A violation of the social norm would require the group member to
justify, even if only to himself, his deviation by offering better reasons than those of the
other group members. When sanctioning is an option, contributions are expected to be
greater if formed social norms increase the credibility of punishment in case of free-riding.
Finally, social norms potentially shape the reaction to received punishment. Punished
free-riders, now branded as norm violators, may react more strongly, and change their
behavior more drastically.
Thus, social norms may or may not require the sword to become operative. Notwith-
standing, social norms need to be present in either case to shape behavior. So, how may
punishment opportunities drive the formation of the prevailing group norm itself? There
is per se no reason to assume that a sanctioning institution is required to form strong,
stable and demanding norms. ”Everyone should contribute such that the social surplus
is maximized” is, for instance, a normatively appealing request, no matter whether this
norm can be enforced subsequently. This norm might very well persists even if group
members should not honor it with their actions. Bicchieri (2006, p. 11) explicitly states
that sanctions may or may not be a condition for a social norm to exist. Furthermore, she
outlines that social norms can in fact exists despite not being followed (p. 27). Hence,
even when sanctions should be necessary to prevent the breakdown of contributions, this
would not imply that the social norm itself has to decay with it.
We find that strong and stable social norms, demanding contributions close to the surplus
maximizing level, emerge, but only when punishment is possible. These norms are in turn
largely obeyed by subjects. In stark contrast, when peers cannot sanction each other,
there is not only substantial disagreement about the appropriate behavior, but the content
is less demanding as well. This difference in the social norm only appears over time, that
is, subjects show similar expectations about appropriate behavior at the beginning of
the experiment regardless of the availability of punishment. Moreover, subjects regularly
violate the prescribed actions and make far smaller contributions to the public good than
demanded without the threat of punishment. Taken together, we conclude that without
means of enforcement, norms of cooperation quickly decay, whereas strong norms of
69
cooperation are formed and sustained when peers have the power to sanction each other,
even though the environment is hostile to enforcement due to the presence of counter-
punishment.
The dynamics of norm formation and norm decay are confirmed by a second set of ex-
periments assessing the social norms with the Krupka-Weber method (Krupka & Weber,
2013). We let subjects evaluate the social appropriateness of different contribution levels
to the public good in several scenarios. The first scenario is the first period when pun-
ishment opportunities exist. The second scenario entails also the first period, but when
punishment is not possible. In either scenario the social norm is clear: high contribu-
tions to the public good. The third scenario describes the last period of a setting with
punishment. Groups always requested high contributions and subsequently obeyed this
request. In this case, the social norm solidifies, that is, high contributions become even
more appropriate and medium and low contributions become even less so. The fourth
scenario describes the last period of group that had no punishment opportunity. Requests
declined over time and disobedience was present over the course of the first 14 periods.
In this instance, the social norm clearly decays compared to the first period assessment.
High contributions are now less socially appropriate than medium contributions, and low
contributions are much less condemnable. Taken together, consistent demanding requests
and their obedience—as it is regularly the case with punishment—foster social norms of
highly cooperative behavior. Declining and disobeyed requests—the prevailing pattern
in social dilemmas without punishment—lead to a decay in the social norm itself.
The experiment further reveals that social norms cause greater contributions and group
welfare only when norms can be enforced. This interaction between norms and enforce-
ment is present even though sanctions faces the imminent threat of retaliation. The
content of the norm proves to be a powerful predictor of actual contributions, even when
controlling for established predictors. The magnitude of this norm effect is similar to
the one of conditional cooperation. Otherwise, without punishment, we do not observe
any positive effect on contributions nor on group welfare. Hence, whether or not social
norms are merely cheap talk decisively depends on the ability to enforce them. Of par-
ticular interest are the positive causal effect of social norms on group welfare under peer
punishment. Gains from higher contributions need not be realized in final payoffs, as
demonstrated by several experiments (e.g. Fehr & Ga¨chter, 2002; Gu¨rerk et al., 2006;
Herrmann et al., 2008; Ga¨chter et al., 2008) comparing peer punishment with no punish-
ment, due to the social costs of punishment. Norms could very well increase the resources
spent for and devoured by punishment by calling for increased severity. But on the con-
trary, the formation of a cooperation norm not only increases group welfare under peer
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punishment, but also render peer punishment more efficient than no punishment, which
is not the case without the opportunity to form a norm. This suggests that the feature
of norm formation should be incorporated when evaluating the efficacy of punishment
institutions. The results of Fehr & Williams (2018) also support this suggestion. In their
study, peer punishment without the opportunity to form a norm does not emerge en-
dogenously when there is the alternative of peer punishment, but with a norm formation
opportunity. We identify the following reason for the striking difference in the relative
advantage of peer punishment when norm formation is enabled instead of ruled out by
experimenters. Free-riders react more strongly to received punishment under norm for-
mation. This manifests in sustaining higher cooperation rates while punishing free-riders
less severely.
Additionally, we observe the norm coordination opportunity to affect punishment behav-
ior in three ways. First, significantly less punishment of free-riders was exerted without
negatively affecting contributions. Secondly, there is evidence that norms decrease anti-
social punishment, arguably the clearly stated average expectation renders the punish-
ment of above average contributions less legitimate. Without norm formation, there is
significant punishment of above average contributors. Thirdly, groups increase their pun-
ishment severity the higher average contributions are, and therefore push for the really
high levels when norms can be formed. Finally, we obtain results on counter-punishment
behavior. The more someone deviated negatively from average contributions of others
the less severely this subject retaliates against its punisher, an effect that is slightly more
pronounced with the norm formation opportunity. Under such explicit social norms,
above average contributors are also significantly more likely to engage in retaliation,
possibly since they regard the received punishment as less legitimate and therefore feel
encouraged to defend themselves against uncalled punishment. Our data suggests that
counter-punishment is mainly driven by reciprocity concerns and not by strategic consid-
erations to deter future punishment. Such a strategic use of counter-punishment would
likely prove unfruitful anyway, since subjects do not seem to decrease their exerted pun-
ishment due to previously received counter-punishment.
Our results talk to several strands of the literature. We are the first to explicitly quantify
the dynamics of social norms in a public goods setting. This contributes to the large
body of studies that argued that social norms are decisive for either the maintenance
or breakdown of cooperation (e.g. Ostrom, 1998, 2000; Elster, 1989b; Fehr & Ga¨chter,
2000a). This allows for a novel interpretation and a deeper understanding of the mech-
anism at work in studies concerned with collective action problems. Consider a regular
public goods game, it was impossible to tell apart if declining contributions are due to
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an increase in norm violation alone without a change in the norm itself, or whether the
social norm itself decays in such a scenario as well. Our data suggests that the latter
constitutes a substantial part of the whole picture.
Furthermore, our research is related to the extensive literature about how mankind has
overcome collective action problems in so many instances, contrary to the worrying pre-
diction of classical theory and the dire results from lab-experiments of standard public
goods without punishment or communication. An early contender for such a remedy was
communication. Verbal face-to-face communication has proven to be an effective mean to
sustain very high levels of cooperation (e.g. Isaac & Walker (1988); Ostrom et al. (1992)
or for an early overview of 36 studies Sally (1995)). However, Bochet et al. (2006) show
that numerically communicating one’s ”contribution intention” does not raise actual con-
tributions neither with nor without punishment. Our norm formation opportunity is also
purely numerical, but increases contributions when sanctions are possible. Hence, verbal
communication is not required, but the efficacy of numerical communication seems to be
much more effective when it provides the opportunity to form social norms at least when
violators can be sanctioned.
We also contribute to the literature of the influence of social norms on behavior. Recent
research has made progress in that regard by showing that norms can be used to make
predictions about behavior instead of ’just’ using them as a post-hoc interpretation of
observed phenomena (Krupka & Weber, 2013). However, empirical evidence for the causal
relationship between a norm and behavior is rare. Our data reveals that the effect of an
equally pronounced norm, with respect to content and consensus, crucially depends on
the availability of means of enforcement. By relying on researchers’ interpretation of a
norm, that is, without the possibility to quantify it, it is difficult to prove that a social
norm influences behavior in one setting and not in another, since the norms might differ
in the settings.
Finally, this paper is related to the literature on counter-punishment. Previous studies
report the breakdown of cooperation under counter-punishment in very similar settings to
ours. The ”revenge only” treatment in Denant-Boemont et al. (2007) and ”PCP” treat-
ment in Nikiforakis (2008) both show such a pattern. In contrast, contributions in our
samples from two different universities do not break down even without the norm forma-
tion opportunity. An unanswered question therefore seems to be under what conditions
counter-punishment poses a serious threat to the efficacy of peer-sanctioning. Nikiforakis
et al. (2012) show that feuds, a sequence of counter-punishment, is especially threatening
to high contributions under normative conflicts, that is, when not everyone benefits to
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the same degree from contributions.5 The authors themselves note that enabling subjects
to resolve their normative conflict might mitigate the problem of feuds. Our results on
counter-punishment and the effect of the norm formation opportunity point indeed in
this direction.
The results of this study might prove useful to shape policies that aim at improving
cooperative behavior. There is a call for such policies in many areas, including littering in
public parks (Cialdini et al., 1991), improving teamwork between physicians and nurses
(Makary et al., 2006), improving tax compliance (Andreoni et al., 1998), encouraging
pro-environmental behavior (Steg & Vlek, 2009) or rebuilding and managing fishery in a
sustainable way (Botsford et al., 1997; Worm et al., 2009). We believe that incorporating
norm formation opportunities in these situations to be worthwhile.6
The rest of the paper is outlined as follows. Next, we describe the experimental design
and the procedure of our study, then we proceed with our empirical findings and finally
we conclude.
2 Experimental Design
In a laboratory experiment we offer subjects a simple device to form explicit social norms
about appropriate behavior in a social dilemma. The paradigm of a public goods game
poses an exemplary situation in which there is a stark contrast between the interest of a
group as a whole on one side and the individuals that compoase the group on the other
side. Pareto improvements can be obtained when subjects obey social norms commanding
them not to act in an exclusively selfish manner. A distinctive characteristic of such a
setting is that social norms and behavior are readily quantifiable in form of the extent of
contributions, that is, social norms take the simple form of ”everyone should contribute
X.”7 This allows an empirical investigation of social norms.
All treatments are built around a linear public goods game, which is repeated for 15
5The authors argue that two normative points of view compete with each other in this setting. The norm
can either take the form ”Everyone should contribute X” or ”Everyone should earn Y”. If endowments
and the MPCR are the same for all subjects than these two contenders for a social norm prescribe the
same, else they do not.
6For this, there is further, more anecdotal, evidence from a consulting project in which one of the authors
was involved. A large Austrian media house struggled by the lack of collaboration between several of its
business units. None of the policy proposed by different large international consulting companies bore
fruit and the situation remained dire. Until the heads of these business units were brought together
and were encouraged to explicitly form themselves norms about what they expect from one another.
7There are no asymmetries in endowments nor in benefits from the project, hence it is only natural that
everyone should behave the same in this situation.
73
periods. Four randomly selected subjects form a group. Groups remain together for the
whole experiment, but the identification number of subjects changes from one period to
the next to avoid reputation effects and mitigate the problem of spillovers, for instance,
in punishment, across periods. Depending on the treatment every period consists of up
to four stages: Norm Formation (stage 1), Contribution (stage 2), Punishment (stage 3)
and Counter-Punishment (stage 4). The stages, when present in the treatment, are ba-
sically identical in all treatments. We employ a 2x2 factorial design by varying both the
opportunity to form explicit social norms and the availability of punishment as well as
counter-punishment possibilities. Table 2 lists all treatments and their corresponding la-
bel. The richest and arguably most realistic environment provides treatment NF. In this
treatment subjects go through all stages, that is, they first submit normative requests
and receive the average answer of the group, second, they make their decision about how
much to contribute to the public good, third they are informed about the contributions of
others and have the possibility to costly assign reduction points to lower others’ income,
and finally they are given the option to retaliate against their punishers by reducing their
payoff.
Treatment NFnoP enables studying the implications of means of (an absence of) norm
enforcement on the emergence and on the behavioral influence of social norms. The first
two stages in NFnoP are the same as in NF, but no punishment and naturally no counter-
punishment opportunities exist. NF and NFnoP are the two treatments with an explicit
norm formation opportunity. We include two further treatments, noNF and noNFnoP, in
order to study the causal effect of social norms on the level of cooperative behavior and
group welfare as well as the punishment and counter-punishment behavior. Treatment
noNF is the same as NF, but without explicit norm formation. Analogously noNFnoP
corresponds to NFnoP without norm formation, hence, a standard public goods game.
In the following we describe the stages in more detail.
NF noNF NFnoP noNFnoP
Norm Formation YES NO YES NO
Contribution YES YES YES YES
Punishment YES YES NO NO
Counter-Punishment YES YES NO NO
Table 2: Overview of Treatments
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Stage 1 Norm Formation Opportunity
Subjects are asked In your opinion, how many Token should each group member con-
tribute to the project? They have to answer this question with an integer between 0 and
20, which cover all possible contribution levels. The content of a social norm is then
conveyed to all group members in form of the statement According to the average opin-
ion of your group each group member should contribute the following number of Token:
followed by the mean of answers (rounded). Note that the question clearly asks subjects
to indicate what behavior they regard as appropriate, by asking about subjects’ opinion
about what should be done. Furthermore, the way the mean is conveyed closely resembles
key characteristics of social norms, namely that the request is regarded as appropriate
by an average group member and that the request itself originates from the opinions of
group members themselves. The average opinion about contributions remains visible at
the top of subjects computer screen throughout all further stages.
Stage 2 Contribution to Public Good
In the contribution stage, which is the only one present in all treatments, each subject i
receives an endowment of ePG = 20 Token, and decides the amount ci  {0, 1, 2, ..., 20} she
wants to contribute to the public good8. This gives us a broad enough range of possible
contributions and explicit norms, and keeping the decision space simple at the same time.
Contributions are multiplied by a factor of 1.6 and redistributed evenly across all group
members, that is, the marginal per capita return is 0.4.9 Monetary payoff after stage 2
is given by
piIIi = e






During the punishment stage subjects have the possibility to punish each other. At the
beginning of the stage, all subjects10 receive an endowment eP = 10 Token to pay for
8The public good is called a project.
9Such a set-up constitutes a social dilemma, because subjects’ strictly dominant strategy is to contribute
0 Token, however, the social surplus is maximized when everyone contributes the maximal possible
amount of 20 Token.
10Subjects in treatments without punishment (NFnoP and noNFnoP) also received the endowment at
the end of a period. This is also the case for the endowment received in stage 4.
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exerted punishment and are informed of the contributions of the other group members.
Subject i decides how many punishment points pij to assign to group member j. The
income of the targeted group member j is reduced by 3 ∗ pij. For every assigned punish-
ment point the punisher needs to bear costs of 1 Token. In other words, subjects have
the possibility to reduce others’ income by 3 Token by giving up 1 Token themselves.
Subjects cannot spend more on punishment than their endowment eP . 11 Subject i’s










In this final stage subjects have the possibility to retaliate against their punishers. In
order to fund their counter-punishment each subject receives an endowment of eCP = 5
Token. Subjects are told by whom and by how much they were punished in the previous
stage. If subject i received at least one punishment point (pji > 0) from group member
j, then and only then i has the possibility to assign counter-punishment points cpij to
j. Counter-punishment points have the same characteristics as punishment points, that
is, they cost 1 Token to assign and they reduce the income of the recipient by 3 Token.
Analogously, subjects cannot spend more on counter-punishment than their endowment
eCP . This design is especially hostile to high contributions, because counter-punishment
can only be used to retaliate against punishers, in particular, low contributors can use
this stage to retaliate against high contributors who try inducing high contributions.
Generally, subjects have an incentive to strategically delay their punishment in order
to avoid counter-punishment, since subjects can only assign counter-punishment if they
received punishment from a certain group member, this is impossible in our setting.
Furthermore, subjects generally have an incentive to punish others excessively in order
to strip them of the funds to pay for counter-punishment. In our set-up, all subjects have
the same counter-punishment power due to their endowment eCP , which renders excessive
punishment on stage 3 unnecessary. The payoff of subject i from stage 4 is given by
11This insures that all subjects have the same punishment possibilities, in particular, low contributors,
who are richer than high contributors, do not have greater punishment power. Hence, there is no










At the very end of a period, subjects see once more an overview of the period. For
every group member they see the contribution, the assigned and received punishment
and counter-punishment points.






i and counts towards to the final payoff
a subject. If a stage was not present in a given treatment, subjects would nevertheless
receive the endowment from this stage to keep this aspect constant across treatments.
Methods and Procedures
We used a within-subject design, this means that in one session a subject participated in
two treatments. Subjects were aware that the experiment consists of two parts and that
they would remain in the same group, they however, first received only the instructions
for their first treatment. After the initial treatment was finished the instructions for
the second treatment were distributed. We conducted the experiment at two different
computer laboratories. We started in May, June and October 2016 by running a total
of 7 session in Zurich at the decision laboratory of the Department of Economics of the
University of Zurich. Subjects, mainly student from the University of Zurich or the Swiss
Federal Institute of Technology, were recruited using the software “hroot” (Bock et al.,
2014). Recruited subjects had never participated in a public goods game before and did
not study economics nor psychology. Subjects were invited for 90 minutes and to one
session only. The experiment was conducted in German. We paid subjects according to
the sum of all periods, negative period payoffs were possible, but the sum over all periods
could not be negative, this rule never had to be applied. The exchange rate in Zurich was
10 Token = CHF 0.20, and subjects earned on average CHF 39.65, including a show-up
fee of CHF 14.
We run an additional 8 sessions at the Centre for Decision Research and Experimental
Economics (CeDEx) at the Universtity of Nottingham. Due to differences in the admin-
istrative process subjects in Nottingham were invited for 120 minutes instead of the 90
minutes in Zurich. Recruited subjects had not participated in an experiment that featured
counter-punishment before. The experiment in Nottingham was conducted in English.
The exchange rate in Nottingham was 10 Token = GBP 0.08, and subjects earned on
average GBP 15.37, including a show-up fee of GBP 5.60. As we will outline in the
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results section, the qualitative results hold for both subject pools, which underlines the
robustness of our results. The experiment was programmed using z-tree12 (Fischbacher,
2007). Table 3 gives an overview of all sessions including conducted treatments, location,
number of subjects and date.
Table 3: Conducted Sessions
Treatment 1 Treatment 2 # subjects Location Date
noNF NF 32 Zurich 17th May 2016, 13:15-14:45
noNF NF 36 Zurich 7th June 2016, 15:30-17:00
noNF NF 24 Nottingham 6th December 2016, 09:00-11:00
noNF NF 28 Nottingham 6th December 2016, 14:00-16:00
NF noNF 36 Zurich 17th May 2016, 15:30-17:00
NF noNF 36 Zurich 7th June 2016, 13:00-14:30
NF noNF 28 Nottingham 5th December 2016, 14:30-16:30
NF noNF 24 Nottingham 6th December 2016, 11:30-13:30
noNF noNF 36 Zurich 8th June 2016, 13:00-14:30
noNF noNF 28 Nottingham 6th December 2016, 16:30-18:30
noNF noNF 28 Nottingham 7th December 2016, 09:00-11:00
noNFnoP NFnoP 36 Zurich 17th October 2016, 15:15-16:45
noNFnoP NFnoP 28 Nottingham 7th December 2016, 16:30-18:30
NFnoP noNFnoP 36 Zurich 17th October 2016, 13:15-14:45
NFnoP noNFnoP 28 Nottingham 7th December 2016, 11:30-13:30
3 Analysis & Results
Our experiment allows analyzing the data in a between-subject manner, by examining
only first treatments of sessions, but also in a within-subject way, by comparing the
first treatment to the second treatment of a session. For better comprehensibility, we
choose a combination of these two approaches by presenting the result based on pooled
data for the main body of the paper. The appendix provides further analyses split in
12Due to a bug in the z-tree code, some subjects received a wrong information about received counter-
punishment. This bug was only present in Zurich and in this sub-sample only 1.02% of all cases are
affected.
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between-subject and within-subject comparisons for both of our experimental locations,
University of Zurich and University of Nottingham, separately. The conclusions drawn
from these sub-samples are all qualitatively the same as those presented in this section.
This procedure also provides us with with robustness checks of many of our results and
conclusions.
The analysis is structured in two sections. We begin with an examination of the dynamics—
formation and decay—of social norms and their compliance. The second part is concerned
with the effect of social norms on behavior, that is, how they impact cooperation, pun-
ishment, counter-punishment and welfare.
Norm Formation, Norm Decay and Norm Compliance
Our fist concern is with the consensus regarding appropriate behavior, which we refer to
as the strength of the norm. Recall, a social norm requires a shared understanding about
appropriate actions. Whether or not punishment opportunities play a role in the emer-
gence of a social consensus composes an empirical question. First, note that a difference
in average demanded contributions does not imply a difference in consensus. It is, for
instance, possible that without punishment the demanded contributions are lower, but as
long as subjects agree to the same degree that these contributions levels are appropriate,
there would be no difference in the consensus. So the question is how are punishment
opportunities expected to impact the agreement among subjects. Without question, a
perfect consensus can potentially emerge even when no punishment opportunities exist.
A plausible candidate for a social norm with perfect consensus would be that everyone
agrees that the maximal amount should be contributed. This social norm is as appealing
with and without punishment. Normative request might not be oriented at this ideal
case, but rather take into account what subjects actually do, that is, subjects may deem
it appropriate to contribute less when group members contributed little previously and
vice versa. In that case, one does also not expect an impact of punishment, since subjects
always have the possibility to observe other group members’ contributions.
Another plausible scenario is the following. Norm disobedience may stoke disagreement
within a group. Some group members may uphold their demands of surplus maximizing
contribution levels, whereas others may scale their normative requests down when they
observe violations of the norm. If punishment is required for norm obedience, then we
expect strong and stable norms under a sanctioning institution and decaying ones without.
A final hypothesis centers around the effect of counter-punishment. Less demanding,
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but potentially stronger, norms may arise due to the fact that counter-punishment is a
constant threat when punishment is exerted. Demanding group members may lower their
requests when they are subject to retaliation after punishing others for not meeting their
requests. The analysis reveals that punishment opportunities indeed compose a decisive
force in the formation of a social consensus about appropriate actions.
Result 1 (social consensus):
In the presence of a punishment opportunity, a stable and strong social consensus about
the normatively appropriate contribution level manifests, while in the absence of such a
punishment opportunity relatively large and stable disagreement emerges.
The vast majority, 72% of all subjects, in the punishment treatment make a normative
request that is maximally 1 Token smaller or greater than the average in their group
in the last period. The corresponding figure for groups without sanctioning possibilities
is only 29%. These numbers clearly illustrate the widespread consensus formed in NF
and prevailing disagreement in noNF. More formally, we take the coefficient of variation
(CV) of subject’s normative requests as a proxy for the degree of disagreement about
appropriate behavior among subjects. This measure for the dispersion of a distribution
is defined as the standard deviation divided by the mean.13 Figure 9 depicts how the
average CV develops over time. The graph illustrates that the degree of agreement about
how much one ought to contribute is a lot more pronounced in NF compared to NFnoP
despite roughly equal levels at the very start. The difference in groups’ average CV over
all 15 periods with norm formation opportunities is statistically significant (Wilcoxon
rank-sum tests14, n = 93 groups, p = 0.0003).







14We test the hypothesis Pr(Xtreatment 1 > Xtreatment 2) = Pr(Xtreatment 2 > Xtreatment 1), where
Xtreatment 1 is the outcome variable in one treatment and Xtreatment 2 is the same variable in the
other treatment. Treatment differences analyzed with the Wilcoxon rank sum test are all based on
























Figure 9: Coefficient of variation in normative requests over time (strength of norm)
Thus punishment induces indeed stronger social norms, however, as mentioned above this
does not imply that these norms are also more demanding. Average requests could be
lower despite being less dispersed. One reason stems from the fact that in our setting
punishment opportunities are always accompanied by means of counter-punishment. De-
manding subjects might initially punish those who contribute below their request, but
these low contributors can always retaliate. This could signal the demanding subjects that
no social norm was violated and that their punishment behavior was not in order. These
subjects might lower their requests in turn. This way, punishment may lead to a higher
consensus, but to less demanding social norms. On the other hand, without punishment,
cooperation may not be sustained, and some subjects could lower their request in face of
actual behavior. The pattern shown by the data suggests that counter-punishment does
not have the power to make demanding subjects to adopt lower demands.
Result 2 (content of consensus):
In the presence of a punishment opportunity, the normative consensus quickly demands
almost full cooperation while in its absence a more lenient average normative request
emerges.
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Figure 10 illustrates the content of the norm and its stability for the cases with and with-
out punishment opportunities. The graphs show the evolution of the average content over
time. In the first period, there is no significant difference in the content adopted by groups
that have the possibility to punish compared to those that do not (Wilcoxon rank-sum
test, n = 93 groups, p = 0.9735).15 However, over the periods requested contributions
in NF are slightly (+0.0021 per period) increasing, but, this increase is not significant (p
= 0.1197).16 On the contrary, without punishment, the content is significantly declining
over time (-0.0079 per period; p = 0.0007).17 This leads to significant differences when
aggregating over all 15 periods with norm formation opportunities; requested contribu-
tions are significantly (Wilcoxon rank-sum test, n = 93 groups, p = 0.0005) higher when
punishment is possible.18 This shows that social norms are stable and demanding in
the presence of sanctioning. In contrast, they are less stable and less demanding when
punishment opportunities are absent.
15Insignificant first period differences between NF and NFnoP are also present in an OLS regression
of contributions on the treatment dummy (p = 0.8061), with fixed effect for location and clustered
standard errors on the group level.
16These results are based on an OLS regression of groups’ norms on period, treatment dummy for NF
and the interaction of these two with fixed effect for location and clustered standard errors on group
level.
17see footnote 16
18Significant differences between NF and NFnoP are also present in OLS regressions of norm on treatment


















Figure 10: Average content of norm over time
Note: Norms are normalized to 1, i.e. 1.0 corresponds to a requested contribution of the maximal possible
level of 20 Token.
Result 1 and 2 raise the question whether the norms that emerge in the two conditions
really have behavioral traction or whether they are merely a form of cheap talk. In
principle, subjects could reason that expressing what group members should do is one
thing but actual behavior is another, because there is a substantial financial incentive to
contribute nothing to the public good.
Result 3 (obedience to social norm):
(a) When punishment is possible subjects, obey the demanding cooperation norm.
(b) In the absence of punishment opportunities, subjects regularly violate the relatively
less demanding cooperation norm.
Figure 11 shows subject’s normalized average deviation from the norm, that is, actual
minus requested contributions divided by requested contributions. This figure provides
an illustration of how seriously subjects take the norm, and shows that whether or not
the social norms is merely cheap talk depends on the possibility of subjects to punish each
other. When there are punishment opportunities people live up to the prevailing social
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norm although it demands very high cooperation levels. On the contrary, in the absence
of punishment norm obedience strongly unravels over time although the norm is much less
demanding. The difference is statistically highly significant (Wilcoxon rank-sum tests,
n = 93 groups, p = 0.0000).19 Thus, peer punishment is key for norms to be obeyed.
Note also that the strong obedience to the social norm in the punishment condition holds
despite the fact that punishers may fear counter-punishment, that is, norm obedience

























Figure 11: Deviations from norm over time
Note: Deviations from norm are normalized to 1. A deviation of 0 corresponds to a contribution that
corresponds to the actually requested contribution, a -0.5 represents a contribution that is half of what
was requested, and -1 indicates a contribution of 0 Token.
Discussion of the Dynamics of Norm Formation and Norm Decay
The dynamics of norm formation and norm decay warrants a closer examination. We
therefore conducted a second set of experiments to answer the question whether the pat-
terns described in the previous results indeed indicate changes in the social norm, and
19An OLS regression of normalized deviations from the norm on a treatment (NF=1 / NFnoP=0)
dummy (+0.1633, p = 0.0037), the current period (-0.0254, p = 0.0000) and the interaction of these
two predictors (+0.0220, p = 0.0000) underlines the results that in noNFnoP subjects violate the norm
more strongly especially as time progresses. Standard errors are clustered on group level.
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whether our norm formation device in fact allows the establishment of a social norm.
Specifically, the new experiments investigate whether lower contributions to the public
good become socially acceptable when group members request on average fewer contri-
butions and the previous demands have been violated as it is the case in the NFnoP
treatment.
We elicit the social norms using the Krupka-Weber method (Krupka & Weber, 2013).
There are two treatment conditions: subjects either evaluate behavior in our NF (norm
formation with punishment) or in our NFnoP (norm formation without punishment)
treatment. Subjects read the original instructions of these experiments and answer the
control questions. Subjects are then asked to evaluate the social appropriateness of cer-
tain contribution levels to the public in the first (t=1) and last (t=15) period. For the
evaluation of the first period, subjects receive the information that according to the av-
erage opinion of the group each group member should contribute 0.9 (18 Token). This
number corresponds to the average requested contribution in the first period in either
treatment (see figure 10). This first evaluation is therefore the same for all subjects with
the exception that half of them have read the instructions including punishment (NF) and
the other half those without punishment (NFnoP). For the evaluation of the last period,
we inform subjects of the actual behavior of one particular, qualitatively representative,
group who participated in the public goods experiment. They receive information (graph-
ical and written) about the average requested contributions over time and about average
actual contributions over time. Subjects who evaluate the social norm in case there is
no punishment, see that requested contributions decline from 0.9 to 0.4 (18 to 8 Token)
and that actual contributions are between 0.25 and 0.5 (10 and 5 Token). Requested
contributions in the last period, the period they need to evaluate, are 0.4 (8 Token).
Subjects who read the instructions with punishment see that requested contributions are
always between 0.9 and 1 (18 and 20 Token) and that actual contributions are between
0.85 and 1 (17 and 20 Token). They are also informed that requested contributions in
the last period are 1 (20 Token).
For both periods, subjects evaluate three different contributions levels; high contribu-
tions of 0.9–1, medium contributions of 0.4–0.5, and low contributions of 0.15–0.25. For
each contribution level, subjects select one of five possible social appropriateness rat-
ings: “very socially inappropriate,” “somewhat socially inappropriate,” “neutral: neither
socially inappropriate nor appropriate,” “somewhat socially appropriate,” and “very so-
cially appropriate.” Subjects therefore evaluate the following six different situations:
high, medium, and low contributions each in the first and the last period. At the end of
the experiment two of those situations are randomly chosen for payment. If a subject’s
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answer in a chosen situation corresponds to the most frequent answer given, this subject
receives an additional payment of CHF 10 in addition to the show-up fee of CHF 15.
We conducted two experimental sessions in August 2018 with a total of 69 subjects
(35 and 34 evaluating NF and NFnoP respectively). Subjects in either session were
randomly assigned to evaluate NF or NFnoP. Sessions lasted 60 minutes and earnings
were CHF 28.48 on average. The experiment was programmed in z-Tree (Fischbacher,
2007) and recruitment was implemented with hroot (Bock et al., 2014). The experiment
was conducted in German at the decision laboratory of the Department of Economics of
the University of Zurich.
Result 4 (dynamics of social norm):
(a) Stable high normative requests and norm obedience solidify a social norm of highly
cooperative behavior.
(b) Declining normative requests and norm disobedience cause the decay of the social
norm of cooperation.
Figure 12 illustrates subjects’ answers for each situation, the accompanying table lists
the means of answers across treatments and the corresponding t-tests. The data reveals
a clear social norm for the first period (figures (a)-(c)). High contributions at or close
to the surplus maximizing level are highly socially appropriate, medium contributions
are already somewhat inappropriate, and low contributions clearly violate appropriate
social behavior. The existence of punishment opportunities makes little difference in
this regard. In stark contrast, the social norm in period 15 strongly differs between the
punishment and no punishment setting. The social norm in the NF setting solidifies
over the course of the 15 periods. High contributions are still clearly socially accept-
able, however, medium and low contributions become even less acceptable (p=0.000 and
p=0.021 based on paired t-test). The social norm in the NFnoP setting on the other
hand decays. High contributions are still acceptable, but markedly less so (p=0.005,
paired t-test). Medium contributions become the social norm, that is, they are now even
more socially acceptable than high contributions. This change in the appropriateness of
medium contributions, that now correspond to the requested contributions, is statistically
significant (p=0.000, paired t-test). Low contributions become considerably less socially
inappropriate (p=0.000, paired t-test) in this scenario.
These changes in the social norms between the NF and the NFnoP setting mean that
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in the last period there are now striking differences between the two settings. High
contributions are somewhat more appropriate with punishment than without (p=0.072).
Substantial changes occur for medium and low contributions, both of which are indis-
putably less appropriate with punishment than without (p=0.000 and p=0.000).
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Figure 12: Dynamics of social norm across treatments
(a) high in t=1 (b) medium in t=1 (c) low in t=1
(d) high in t=15 (e) medium in t=15 (f) low in t=15
Treament Differences in Social Norm
Situation Mean NF Mean NFnoP Difference t-value p-value
(a) high contribution in t=1 0.73 0.85 −0.12 −1.08 0.286
(b) medium contribution in t=1 −0.20 −0.29 0.09 1.16 0.252
(c) low contribution in t=1 −0.61 −0.85 −0.24∗∗ 2.11 0.039
(d) high contribution in t=15 0.71 0.43 0.28∗ 1.83 0.072
(e) medium contribution in t=15 −0.56 0.60 −1.16∗∗∗ −11.26 0.000
(f) low contribution in t=15 −0.79 −0.31 −0.48∗∗∗ −3.97 0.000
Notes: *p<0.1; **p<0.05; ***p<0.01; Figures (a)-(f) show the relative frequency of subjects’ answers
about their belief regarding the social appropriateness of contributing certain amounts to the public
good. High refers to contributions of 0.9–1.0 (18–20 Token), medium refers to contributions of 0.4–0.5
(8–10 Token), and low refers to contributions of 0.15–0.25 (3–5 Token). Social appropriateness ratings
are converted to numbers; “very socially inappropriate” = −1, “somewhat socially inappropriate” =
−0.5, “neutral: neither socially inappropriate nor appropriate” = 0, “somewhat socially appropriate” =
0.5, “very socially appropriate” = 1. The table depicts, for all six situations and for both treatments,
the average answer, the difference between the two treatments, the t-value for the hypothesis that the
difference is zero, and the corresponding p-value.
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The impact of Norms on Cooperation, Punishment and Welfare
Result 3 does not yet fully rule out that the social norms summarized in results 1, 2,
and 4 are merely cheap talk, because it could be possible that subjects achieve the same
cooperation levels even in the absence of these social norms. For this reason, we compare
the cooperation and punishment patterns in the treatments with a norm formation op-
portunity to those without such a device in the following results. We want to start with
a discussion of the potential reasons for why the norm formation opportunity may affect
cooperation rates. One reason could be that subjects in fact form a high cooperation
norm and some subjects may be intrinsically motivated to comply with this norm, which
would lead to higher cooperation rates relative to a situation with no formation oppor-
tunity. Intrinsic motivation might originate from feeling guilt for not complying with the
prescription (Elster, 1989a).
A second channel could be due to the well-documented (e.g. Fischbacher et al., 2001)
existence of “conditional cooperators”, that is, of subjects who are willing to make high
contributions if they expect other members to make high contributions. Thus, if the norm
formation opportunity facilitates a high social cooperation norm conditional, cooperators
may expect higher contributions from other group members. This would in turn induce
them to make higher contributions. Third, Bicchieri (2006) reasons that one mechanism
of social norm compliance is ”that one accepts others’ normative expectations as well
founded.” Non-compliance would in that case require the subject to justify his deviation,
even if only to himself, by offering better reasons than those of the other group members.
Fourth, forming a social norm may reduce the appropriateness of relatively low contri-
butions and this may enhance the legitimacy and, hence, the credibility of punishing
free-riders. If this channel is operative it might even be the case that we observe higher
cooperation levels when norm formation is possible, although one does not observe higher
punishment levels.
We suggest a final potential channel, which is derived from the well established result
that punished free-riders subsequently increase their contributions. In the presence of
a norm formation device, this increase could be more pronounced, because free-riders
regard their received punishment as more legitimate. Note that the first three poten-
tial channels for higher cooperation levels under a norm formation device can become
operative regardless of whether subjects have a punishment opportunity. Intrinsic mo-
tivations to obey a high cooperation norm and the presence of conditional cooperators
could increase cooperation levels also when punishment is not possible. However, in clear
contrast to these predictions, we observe the following:
89
Result 5 (cooperation):
(a) When there are punishment opportunities, the introduction of a norm formation device
unambiguously increases cooperation. This increase occurs immediately, that is, in period
1 and is maintained throughout the experiment.
(b) In sharp contrast when punishment is not possible the norm formation device is
completely ineffective.
Result 5(a) is illustrated in Figure 13, which shows the impact of the norm formation
opportunity on cooperation rates. The figure indicates that the norm formation opportu-
nity causes sizable increases in average cooperation rates and that the difference between
NF and noNF remains fairly stable over time. In addition, the figure also shows that the
cooperation enhancing role of the formation opportunity becomes effective immediately
after its introduction: if one compares the first round of noNF with the first round of
NF, one observes an increase in cooperation rates of roughly 15 percentage points. Both
differences are statistically significant.20
20We test the following way. An OLS regression with a treatment dummy for NF and a fixed effect for
location with standard errors clustered at the group level. The p-value for the treatment dummy is
p=0.0026 over all periods and p=0.0009 for the first period alone. For this analysis we exclude the data
of the second treatment when the first treatment was NF, due to spillover effects—a norm was formed—
from this treatment to the second one. A non-parametric test is not suitable in this situation due to
our data structure that features dependent and independent observations at the aggregate group level.
The appendix provides separate results for within-subjects and between-subjects comparisons and for
each location based on both parametric and non-parametric tests. All conclusions are qualitatively the




















Figure 13: Contributions with punishment
Note: Contributions are normalized to 1, i.e. 1.0 corresponds to a contribution of the maximal possible
level of 20 Token.
This pattern contrast sharply with the pattern of cooperation in the absence of a pun-
ishment opportunity (Result 5(b)). Figure 14 shows that cooperation rates quickly and
strongly unravel with the norm formation opportunity without punishment (NFnoP). In
addition, the cooperation levels in NFnoP are—with the exception of the first period—
even lower than those in noNFnoP. Average contributions with the norm formation op-
portunity are about 6 p.p. lower (not significant) when punishment is not possible, despite
the initially significantly 11 p.p. greater contributions in this treatment.21
21We test the following way. An OLS regression with a treatment dummy for NFnoP and a fixed effect
for location with standard errors clustered at the group level. The p-value for the treatment dummy
is p=0.2307 over all periods and p=0.0362 for the first period alone. For this analysis we exclude
the data of the second treatment when the first treatment was NFnoP, due to spillover effects—a
norm was formed—from this treatment to the second one. A non-parametric test is not suitable in
this situation due to our data structure that features dependent and independent observations at the
aggregate group level. The appendix provides separate results for within-subjects and between-subjects
comparisons and for each location based on both parametric and non-parametric tests. All conclusions




















Figure 14: Contributions without punishment
Note: Contributions are normalized to 1, i.e. 1.0 corresponds to a contribution of the maximal possible
level of 20 Token.
Next, we want to shed some further light on the causal relationship between social norms
and contributions by disentangling direct and indirect (via reaction to punishment) ef-
fects by means of regression analysis. Table 4 depicts six different OLS estimations of
contribution. All variables are described in detail in table 7 in the appendix. We estimate
separate regressions for each treatment. Regressions ‘NF (1)’ and ‘NFnoP (1)’ show that
the norm strongly predicts the actual contribution made by the subject without control-
ling for anything expect a location FE and the number of periods. This relationship is
stable when norms can be enforced by means of punishment, but diminishes when no such
possibilities exist (see coefficient for Norm * Period, this further provides evidence for
Result 3). Regressions ‘NF (2)’ and ‘NFnoP (2)’ show that the norm has predictive power
even when controlling for established predictors of contributions. In these regressions we
additionally control for other group members’ average contribution in the previous period
(conditional cooperation) and the punishment received by the subject one period before
(reaction to punishment). Meaningfully estimating the latter requires that subject’s pre-
vious contribution is included in the regression since free-riders naturally attract more
punishment. The aforementioned trends in time for the traction of the norm is confirmed
in these richer models; without punishment opportunities the norm loses its behavioral
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traction over the course of the 15 periods. With punishment, an increase in the requested
contributions of 1 Token leads on average22 to an increase of 0.300 in actual contributions
c.p.. This is an increase of similar magnitude as our estimation for conditional coopera-
tion (+0.306), that is, the predicted increase of a subject’s contribution if all other group
members had contributed 1 more Token in the previous period.
We take this as evidence of the direct effect social norms have on behavior when en-
forcement is possible. Regressions ‘NF (3)’ and ‘noNF (3)’ are included to test our fourth
proposed channel, namely that subjects’ reaction to punishment might differ across treat-
ment. The increase in contributions due to received punishment is captured by the coeffi-
cient for Punishment [t-1] in the regressions shown in table 4. Comparing the coefficients
in ‘NF (3)’ and ‘noNF (3)’ shows that subjects increase their contributions less after
received punishment when there is no norm formation opportunity. This difference in
coefficients is marginally significant (p = 0.0682).
22Average effect when period in treatment t=8.
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Table 4: Regression Contribution
Dependent variable: Contribution
NF (1) NFnoP (1) NF (2) NFnoP (2) NF (3) noNF (3)
Norm 1.194∗∗∗ 1.627∗∗∗ 0.348∗∗∗ 0.468∗∗∗
(0.140) (0.165) (0.067) (0.104)
Norm * Period 0.005 −0.041∗∗∗ −0.006 −0.025∗∗∗
(0.011) (0.015) (0.005) (0.008)
Contribution [t-1] 0.553∗∗∗ 0.380∗∗∗ 0.583∗∗∗ 0.490∗∗∗
(0.055) (0.043) (0.052) (0.023)
Others’ average contribution [t-1] 0.306∗∗∗ 0.439∗∗∗ 0.395∗∗∗ 0.495∗∗∗
(0.051) (0.052) (0.052) (0.023)
Punishment [t-1] 0.420∗∗∗ 0.424∗∗∗ 0.275∗∗∗
(0.078) (0.077) (0.054)
Period −0.162 0.395 0.051 0.348∗∗∗ −0.054∗∗∗ −0.049∗∗∗
(0.218) (0.243) (0.104) (0.119) (0.014) (0.012)
Constant −5.606∗∗ −14.313∗∗∗ −3.819∗∗∗ −6.122∗∗∗ 0.511∗ 0.335∗∗
(2.668) (2.939) (1.150) (1.420) (0.297) (0.146)
FE location and treatment order YES YES YES YES YES YES
Observations 3,660 1,920 3,416 1,792 3,416 5,992
R2 0.470 0.376 0.749 0.622 0.738 0.794
Note: *p<0.1; **p<0.05; ***p<0.01; OLS regression of subjects’ contributions (0-20 Token) with clus-
tered standard errors on group level. The first row of each column shows the models name, e.g. ’NF
(2)’, which shows on what treatment the data is based and the regression specification in brackets. The
variables have the following meaning (range of possible values in brackets). Norm (0-20) is the number
of Token requested as seen by subject in current period. Period (1-15) is the current period in this
part of the experiment. * indicates interaction of variables. Contribution [t-1] (0-20) is this subject’s
contribution in the previous period. Punishment [t-1] (0-30) is this subject’s total number of received
punishment points in previous period. FE location and treatment order means that a fixed effect for the
location University of Zurich and a fixed effect for first treatment in session was included.
Result 5 indicates that social norms cause higher contributions when peer punishment is
possible. However, more contributions do not necessarily mean that the welfare of the
group is higher because they may be associated with high levels of costly punishment
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and counter-punishment. Next, we examine whether norm formation opportunities also
increase the average welfare of the groups. Furthermore, there is an ongoing debate
whether or not a peer-to-peer punishment scheme actually improves group welfare (e.g.
Herrmann et al., 2008; Ga¨chter et al., 2008). Despite the higher contributions to the public
good, it is often the case that welfare is similar or even lower under such a punishment
setting, because sanctions are costly for the punisher and the punished. However, these
settings generally lack an opportunity to form a social norm, which we deem a crucial
and omnipresent feature of many important settings of everyday life.
Result 6 (group welfare):
(a) When punishment is possible the norm formation opportunity causes on average a
significant increase in the realized gains from cooperation. Moreover, this increase occurs
immediately, that is, it is present already in period 1.
(b) When punishment is not possible the norm formation opportunity does not affect the
realized gains from cooperation.
(c) A decentralized peer-to-peer punishment scheme improves group welfare, but only when
norm formation opportunities exists, despite the prevailing threat of counter-punishment.
Without norm formation, there is no positive effect of punishment opportunities on wel-
fare.
In order to analyze group welfare we study the fraction of realized potential gains from
contributions.23 The potential gains from contributions of one subject are given by eC ∗
(4∗0.4−1) = 12 Token. For these to be realized, subjects first need to actually contribute
to the public good, and second the benefits from the public good must not be vanquished
by the total costs of punishment and counter-punishment.
Figure 15 shows how the fractions of realized potential gains evolve over time with and
without the norm formation opportunity when punishment possibilities exist. Figure
16 shows the same trajectories when no such punishment opportunities are in place.
Note that in NFnoP and noNFnoP realized potential gains are just a transformation
of contributions, hence, the results about treatments differences are the same as for
contributions, that is, no increase in efficiency without punishment. Regarding treatments
with punishment, the realized potential gains are roughly 23 p.p. (2.76 Token per group
member and period) greater when the device to form a norm was present. This increase
23Note that the variable we look at is merely a positive linear transformation of subjects’ earnings.
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in groups welfare due to the norm formation opportunity takes place right from the
beginning (+25 p.p. in period 1). These differences are statistically significant.24 There
are no welfare benefits of a decentralized peer-to-peer institution when subjects cannot
form a norm at the beginning of a period. On average, subjects’ realized potential gains
from cooperation are 11 p.p. less (not significant) in noNF compared to noNFnoP, that
is, when they have the opportunity to sanction one another, but no means to form a
norm. With a norm formation opportunity on the other hand, they earn more under
peer punishment. Realized potential gains are on average significantly 18 p.p. greater
in NF compared to NFnoP.25 The norm formation opportunity renders peer punishment
unambiguously superior in terms of social welfare.
24We test the following way. An OLS regression with a treatment dummy for NF and a fixed effect for
location with standard errors clustered at the group level. The p-value for the treatment dummy is
p=0.0027 over all periods and p=0.0624 for the first period alone. For this analysis we exclude the data
of the second treatment when the first treatment was NF, due to spillover effects—a norm was formed—
from this treatment to the second one. A non-parametric test is not suitable in this situation due to
our data structure that features dependent and independent observations at the aggregate group level.
The appendix provides separate results for within-subjects and between-subjects comparisons and for
each location based on both parametric and non-parametric tests. All conclusions are qualitatively the
same as the one shown here for the pooled data.
25We test the following way. OLS regressions with a treatment dummies for either NF or noNF and a
fixed effect for location with standard errors clustered at the group level. The p-value for the treatment
dummy is p=0.0064 when comparing NF with NFnoP and p=0.2761 for the comparison of noNF with
noNFnoP. For these analyses we exclude the data of the second treatment when the first treatment was
NFor NFnoP, due to spillover effects—a norm was formed—from this treatment to the second one. A
non-parametric test is not suitable in this situation due to our data structure that features dependent





























Figure 15: Group welfare with punishment
Note: Realized Potential Gains are normalized to 1, i.e. 1.0 corresponds to a realized gain of the maximal





























Figure 16: Group welfare without punishment
Note: Realized Potential Gains are normalized to 1, i.e. 1.0 corresponds to a realized gain of the maximal
possible level of 12 Token.
We want to address the question of how the possibility to form a norm affects pun-
ishment behavior, now that we have established that the impact of the explicit norm
formation device on contributions and group welfare crucially depends on the presence
of norm enforcement opportunities, and that the efficiency gains from punishment hinge
on an opportunity to form a norm. Arguably social norms legitimize the punishment
of free-riders more strongly. Following this, we hypothesize that two opposing effects
are plausible that drive whether free-riders receive more or less punishment under norm
formation. First, more legitimate punishment could mean that less of it is required to
sustain high cooperation rates. Second, and contrary, the higher legitimacy might induce
subjects to punish more severely. Another common observed phenomenon is the preva-
lence of anti-social punishment, that is, punishment, which is directed towards group
members that contributed relatively many Token to the public good. Social norm poten-
tially undermines the legitimacy of the punishment of those who contributed more than
the average, and could therefore remedy this problem. The data reveals the following:
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Result 7 (punishment):
The norm formation opportunity leads to changes in punishment behavior by
(a) significantly reducing the severity of the punishment of free-riders without lowering
cooperation rates,
(b) slightly reducing the antisocial punishment of contributions above others’ average
contribution,
(c) increasing the overall punishment severity with higher average contributions of the
potential punishers.
Figure 17 depicts average received punishment points conditional on the deviation from
average contribution of others. The graph shows that received punishment is greater in
noNF compared to NF for every bin, except the one capturing subjects who contributed
close to the average. In addition the graph pictures an increasing severity of punishment
the stronger the deviation in either direction when there is no explicit norm formation
opportunity. In NF this is only the case for negative deviations, this means, the tendency
to increase punishment of those who contributed above average seems to be absent in NF,
which stands in contrast to noNF. We rely on regression analysis in order to control for
several factors that might confound the conclusions drawn form figure 17. Table 5 shows
three OLS regression models for Punishment probability (i.e. whether or not punishment
of exerted) and for Punishment severity (i.e. the amount of assigned punishment points
if punishment was exerted) each.
There is reason to run the analysis for these two outcomes separately. First, intuitively the
process to determine whether to punish at all potentially differs from the one about the
extent of punishment given a positive decision has been reached. Secondly, more technical
in nature, in the vast majority (96.2%) of cases no punishment is exerted. We include
the average contribution to check whether punishment is correlated with the extent of
cooperative behavior, that is, does punishment increase or decrease with the level of
contributions. Previous research has identified the target’s deviation in contributions from
the rest of the group as an important predictor of punishment. We distinguish between
positive and negative deviations. We also include the received counter-punishment in the
previous period in order to see how counter-punishment affects punishment behavior .
This calls for controlling assigned punishment in the previous period due to the fact that
those who are willing to assign punishment are also the potential target of retaliation.
Furthermore, we include controls for the period and a fixed effect for the location. Table
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8 lists all predictors and their definition.
The regression confirms the conclusions drawn from the graph about the difference in
punishment severity for free-riders. The coefficient for Target’s neg. deviation from oth-
ers’ average contribution is negative for both treatments, but in noNF the coefficient
is significantly (p = 0.0181) larger. Hence, groups in NF mange to sustain higher co-
operation rates by punishing free-riders less severely. One explanation for this is that
free-riders increased their contributions more for a certain amount of received punishment
(as seen in table 4). Further, the regression reveals that in noNF, received punishment
is significantly increasing in positive deviations. This is evidence for the prevalence of
anti-social punishment. The coefficient for Target’s pos. deviation from others’ average
contribution is positive and significant without norm formation (regression ‘noNF (S)’).
This increase of received punishment in positive deviations seems absent in ‘NF (S)’.
When groups can form a norm first, this coefficient is much smaller and insignificant.
Hence, social norms potentially mitigate anti-social punishment. Notwithstanding, the
difference in the two coefficients only has a p-value of p = 0.1408. Finally, the regres-
sion also provides evidence for result 7(c). The coefficient for Average contribution w/o
target is significant and positive, that is, the more the rest of the group contributed on
average the more severe the punishment under norm coordination (‘NF (S)’). Without
norm formation (‘noNF (S)’), the relationship goes in the opposite direction, however,
the coefficient is statistically insignificant. The difference between the coefficients is sig-
nificant at the 1%-level (p = 0.0065) though. We argue that a positive relationship means
that groups enforce further increases in contribution more and more the higher contribu-
tions get, since received punishment encourages higher contributions (see table 4). With
norm formation, groups, therefore, seem to push for the really high contributions by even
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Figure 17: Average received punishment for levels of deviation from group
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Table 5: Regression Punishment
Dependent variable:
Punishment probability Punishment severity
noNF (P) NF (P) noNF (S) NF (S)
Average contribution w/o target 0.0001 0.001 −0.041 0.104∗∗
(0.0004) (0.001) (0.029) (0.049)
Target’s pos. deviation from others’ average contribution 0.002 0.002∗ 0.183∗∗ 0.065
(0.001) (0.001) (0.074) (0.050)
Target’s neg. deviation from others’ average contribution 0.029∗∗∗ 0.030∗∗∗ 0.225∗∗∗ 0.138∗∗∗
(0.003) (0.005) (0.021) (0.029)
Rec. counter-punishment [t-1] 0.006 0.001 −0.020 −0.153
(0.004) (0.005) (0.067) (0.118)
Assigned punishment [t-1] 0.026∗∗∗ 0.016∗∗∗ 0.214∗∗∗ 0.388∗∗∗
(0.005) (0.004) (0.063) (0.078)
Period −0.0004 −0.001∗∗ 0.034 0.125∗∗∗
(0.0004) (0.001) (0.029) (0.034)
Constant −0.005 −0.009 1.078∗∗ −1.117
(0.008) (0.017) (0.457) (0.972)
FE location and tratment order YES YES YES YES
Observations 17,976 10,248 736 334
R2 0.222 0.190 0.275 0.285
Note: *p<0.1; **p<0.05; ***p<0.01; OLS regression of punishment (probability models: 0 if 0 points assigned, 1 else;
severity models: 1-10 punishment points) with clustered standard errors on group level; Based on data from periods 2− 15
of treatments NF and noNF. The models for punishment probability are based on all observations, those for punishment
severity are based on the sub-sample of observations with a positive punishment decision. The first row of each column
shows the models name, e.g. ’NF (P)’, which shows on what treatment the data is based and the dependent variable (P)
stands for probability model, (S) for severity model. The variables have the following meaning (range of possible values
in brackets). Average contribution w/o target (0-20 Token) is the number of average contributed Token in the group
excluding the subject that the punishment decision is aimed at (so called target). Target’s pos. deviation from others’
average contribution (0-20 Token) indicates how many Token the target has contributed above the average of the other
three group members, 0 if contributed less. Target’s neg. deviation from others’ average contribution (0-20 Token, always
non-negative) defined as how many Token the target has contributed below the average of other three group members, 0
if contributed more. Rec. counter-punishment [t-1] (0-15 counter-punishment points) is the number of received counter-
punishment points of this subject in the previous period. Assigned punishment [t-1] (0-10 punishment points) number of
punishment points this subject has assigned in total in the previous period. Period (1-15) is the current period in this part
of the experiment. FE location and treatment order means that a fixed effect for the location University of Zurich and a
fixed effect for first treatment in session was included.
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There are 1279 cases of punishment and hence the same number of cases that could po-
tentially trigger counter-punishment. We find that subjects made ample use of retaliation
and stroke back at their punisher in 630 cases, which is just a little under 50% of all oppor-
tunities. What are the determinants of counter-punishment? Counter-punishment may
be used for two distinct ends, reciprocity and strategic concerns. Reciprocating means
that the probability and severity of counter-punishment is increasing in how unfairly
a subject feels treated by the received punishment. Hence, more received punishment
should result in more likely and more severe counter-punishment. Additionally, we would
expect subjects to exert less and milder counter-punishment the fewer they contributed
compared to the rest of the group, and the retaliate more often and more strongly the more
they contributed above others’ contribution. This is based on subjects taking into account
why they were punished. Receiving punishment because of free-riding is then no longer
considered that unfair or unkind, but seen even more so if received for giving more than
the average group member. On the other hand, the strategic use of counter-punishment
serves the purpose to deter future sanctions. If this drives counter-punishment, then
strong free-riders should make more use of counter-punishment, because they potentially
profit to a greater extent from defending their low contribution level.
What role do social norms play in this? Strategic concerns are not expected to be affected
by the norm formation opportunity, however, reciprocity might. The norm formation
opportunity could help subjects to understand why they received punishment. Being
punished as a free-rider (cooperator) would then seem less (more) unkind, and subse-
quently lead to less (more) counter-punishment. To test these hypothesis we once more
run a regression analysis. We regress Counter-punishment probability (i.e. whether or
not counter-punishment was exerted) and Counter-punishment severity (i.e. how severe
counter-punishment was given that a positive decision was reached) on several predic-
tors. Table 9 lists all predictors and their meaning used in the regression. The regressions
reveal the following patterns:
Result 8 (counter-punishment):
(a) Counter-punishment becomes smaller the more the counter-punisher deviated nega-
tively from others’ average contribution—an effect that is slightly more pronounced in the
norm formation treatment.
(b) Above average contributors are significantly more likely to counter-punish under a
norm formation device.
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Coefficients for Counter-punisher’s neg. deviation from others’ average contribution are
significantly negative both in ‘noNF (S)’ and ‘NF (S)’. The coefficient under norm for-
mation opportunities is more pronounced, the difference is, however, not statistically
significant (p = 0.1760). So subjects retaliate less severely the more they deviate nega-
tively from the average of the group. This indicates that they usually understand why
they are punished and in consequence accept the received punishment, especially when
norm formation is enabled. Regarding the counter-punishment decision (result 7(b)),
the coefficient for Counter-punisher’s pos. deviation from others’ average contribution is
negative in ‘noNF (P)’, but positive in ‘NF (P)’. Neither is significantly different from
zero, their difference, however, is statistically significant at the 5%-level (p = 0.0270),
which provides evidence that above average contributors in NF are less inclined to accept
their arguably uncalled punishment and regard it as more unkind compared to noNF,
and therefore retaliate more often. The coefficient for Received punishment is also posi-
tive in all regressions, which provides further evidence that reciprocity, and not strategic
concerns, play the decisive role in counter-punishment. One reason for this might be that
the strategical use of counter-punishment seems to be ineffective. Consider again the
punishment regression in table 5. The coefficient for Rec. counter-punishment [t-1] is
never significantly different from zero indicating that counter-punishment does not deter
punishment.
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Table 6: Regression Counter-Punishment
Dependent variable:
Counter-punishment probability Counter-punishment severity
noNF (P) NF (P) noNF (S) NF (S)
Counter-punisher’s pos. deviation from others’ average contribution −0.018 0.020 0.110∗∗∗ 0.054
(0.011) (0.015) (0.038) (0.049)
Counter-punisher’s neg. deviation from others’ average contribution −0.012∗∗∗ −0.008∗ −0.038∗∗∗ −0.071∗∗∗
(0.005) (0.005) (0.014) (0.021)
Received punishment 0.031∗∗∗ 0.016 0.307∗∗∗ 0.300∗∗∗
(0.011) (0.011) (0.022) (0.039)
Period −0.011∗∗ −0.014∗∗ 0.010 0.031
(0.005) (0.007) (0.014) (0.025)
Constant 0.530∗∗∗ 0.557∗∗∗ 1.438∗∗∗ 1.602∗∗∗
(0.062) (0.094) (0.195) (0.376)
FE location and tratment order YES YES YES YES
Observations 869 410 412 218
R2 0.039 0.047 0.385 0.296
Note: *p<0.1; **p<0.05; ***p<0.01; OLS regression of counter-punishment (probability models: 0 if 0
points assigned, 1 else; severity models: 1-5 counter-punishment points) with clustered standard errors
on group level; Based on data from periods 1− 15 of treatments NF and noNF. The models for counter-
punishment probability are based on all observations where the subject received at least one punishment
point from the target of the counter-punishment, those for punishment severity are based on the sub-
sample of observations with a positive counter-punishment decision. The first row of each column shows
the models name, e.g. ’NF (P)’, which shows on what treatment the data is based and the dependent
variable (P) stands for probability model, (S) for severity model. The variables have the following
meaning (range of possible values in brackets). Counter-Punisher’s pos. deviation from others’ average
contribution (0-20 Token) indicates how many Token the subject has contributed above the average of the
other three group members, 0 if contributed less. Counter-punisher’s neg. deviation from others’ average
contribution (0-20 Token, always non-negative) defined as how many Token the subject has contributed
below the average of other three group members, 0 if contributed more. Received punishment (1-10
punishment points) is the number of received punishment points from the target in this period. Period
(1-15) is the current period in this part of the experiment. FE location and treatment order means that
a fixed effect for the location University of Zurich and a fixed effect for first treatment in session was
included.
4 Conclusion
This paper experimentally examines two major questions regarding social norms. First,
how and under what conditions social norms are formed and maintained and under what
conditions they decay. Second, what the causal effects of social norms on behavior are,
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specifically on cooperation and punishment behavior. We address both questions with
the introduction of a simple norm formation opportunity to a laboratory public goods
game. This allows studying several key properties of social norms empirically, namely
their content, their strength and their stability. When means of enforcement exist, we
observe the formation of strong and stable norms demanding contributions close to the
surplus maximizing level. Without such means of enforcement, the social norm quickly
decays. Social norm prove to be an effective and efficient mechanism to foster high
contributions, but only when individuals had the possibility to sanction norm violators.
This shows that whether or not social norms are merely cheap talk crucially depends
on the ability to enforce them. Finally, we show that peer-punishment increases welfare
when subjects are allowed to form social norms, contrary the results obtained when norm
formation is ruled out.
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5 Appendix Chapter IV
Additional Analyses
These additional analyses show that many of our result hold for our two experimental
locations, Zurich and Nottingham, separately. Furthermore, we distinguish here between
within-subject and between-subject analysis. Our subjects always participated in two
treatments each repeated for 15 periods. We refer to between-subject comparisons when
we only compare data from the first treatment alone. In within-subject comparisons we
analyze changes when the first treatment does not feature the norm formation opportu-
nity, but the second treatment does. Hence, these comparisons are based on data from
sessions with the following order of treatments: either noNF–NF or noNFnoP–NFnoP.
When a graph depicting periods from 1-30, period 1 up to 15 naturally refer to periods
1-15 of the first treatment and periods 16-30 refer to periods 1-15 of the second period.
Empirical test are, unless otherwise stated, based on the pooled data from Zurich and
Nottingham.














































Figure 18: Coefficient of variation in normative requests over time indicating the strength
of norm
Figure 18 shows how the coefficient of variation26 (CV) evolves over time in (a) Zurich
and (b) Nottingham separately. ‘NF from start’ means that the norm formation was
present in the first treatment, and ‘NF introduced’ means that there is norm formation
in the second treatment, but not in the first.
26Same definition as in main text.
107






































Figure 19: Content and stability of norm
Note: Norms are normalized to 1, i.e. 1.0 corresponds to a requested contribution of the maximal possible
level of 20 Token.
Figure 19 shows the evolution of the average content over time for each treatment that
features the norm formation device for Zurich (a) and Nottingham (b) separately. In the
first period, there is no significant difference in the content adopted by groups that have
the possibility to punish compared to those that do not (Wilcoxon rank-sum test, n =
47 groups, p = 0.6906).27 This also holds true for the first period with norm formation
when it is newly introduced in period 16 (Wilcoxon rank-sum test, n = 46 groups, p =
1.000).28 However, over the periods requested contributions in NF are slightly (+0.0021
per period) increasing, however, this increase is not significant (p = 0.1207).29 On the
contrary, without punishment, the content is significantly declining over time (-0.0079
per period; p = 0.0007).30 This leads to significant differences when aggregating over all
15 periods with norm formation opportunities; requested contributions are higher both
when norm formation is possible in the first treatment of the experiment (periods 1-15,
Wilcoxon rank-sum test, n = 47 groups, p = 0.0021) and the second treatment (periods
16-30, Wilcoxon rank-sum test, n = 46 groups, p = 0.0653) when punishment is possible.31
27Insignificant first period differences between NF and NFnoP are also present in an OLS regression
of contributions on the treatment dummy (p = 0.6652), with fixed effect for location and clustered
standard errors on the group level.
28Insignificant first period differences between NF and NFnoP are also present in an OLS regression
of contributions on the treatment dummy (p = 0.3432), with fixed effect for location and clustered
standard errors on the group level.
29These results are based on an OLS regression of groups’ norms on periods in treatment condition NF
with fixed effect for location and clustered standard errors on group level.
30These results are based on an OLS regression of groups’ norms on periods in treatment NF with fixed
effect for location and clustered standard errors on group level.
31Significant differences between NF and NFnoP are also present in OLS regressions of norm on treatment
dummies (p = 0.0004 for periods 1-15 and p= 0.0570 for periods 16-30), with fixed effect for location
and clustered standard errors on group level.
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Figure 20: Deviations from norm over time
Note: Deviations from norm are normalized to 1. A deviation of 0 corresponds to a contribution that
corresponds to the actually requested contribution, a -0.5 represents a contribution that is half of what
was requested, and -1 indicates a contribution of 0 Token.
Figure 20 depicts the evolution of subjects’ deviations in contributions, that is, actual
minus by group requested contributions. ‘NF from start’ means that the norm forma-
tion was present in the first treatment, and ‘NF introduced’ means that there is norm











































Figure 21: Contributions when norm coordination introduced
Note: Contributions are normalized to 1, i.e. 1.0 corresponds to a contribution of the maximal possible
level of 20 Token. Sub-figures (a) and (b) based on data from sessions noNF–NF and noNFnoP–NFnoP
respectively (within-subject).
Figure 21 illustrates the change in contribution levels when subjects first participate in
a treatment without norm formation and afterwards in one with such an opportunity
(within-subject comparison). Trajectories for the case with punishment (sessions noNF–
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NF) are depicted in sub-figure (a), and those without punishment (sessions noNFnoP–
NFnoP) in sub-figure (b).
With punishment, the figure indicates that both in Zurich and in Nottingham the norm
formation opportunity causes sizeable increases in average cooperation rates and the
differences between NF and noNF remain fairly stable over time. In addition, the figure
also shows that the cooperation enhancing role of the formation opportunity becomes
effective immediately after its introduction: if one compares the first round of noNF
with the first round of NF, one observes an increase in cooperation rates of roughly
20 percentage points. All these results are statistically significant. A Wilcoxon signed-
rank test with groups’ average contributions as independent observations shows that
contributions in NF are significantly higher than in noNF (n = 30 groups, p = 0.0008).32
The same test with groups’ average contributions in period 1 of each treatment as the
independent unit of observation yields p = 0.0000.33
This pattern contrast sharply with the pattern of cooperation in the absence of a pun-
ishment opportunity. Figure 21(b) shows that—although there is a sizable restart effect
when the norm formation opportunity is introduced in period 16—cooperation rates
quickly and strongly unravel with the norm coordination opportunity without punish-
ment (NFnoP). In addition, the final cooperation levels in NFnoP (in period 30) are even
lower than the final cooperation levels in noNFnoP (in period 15). Average contribu-
tions after the introduction are in fact smaller than before, however, not significantly so
(Wilcoxon singed-rank test, n = 16 groups, p = 0.2934).34
32Significant differences between NF and noNF are also present in an OLS regression of contributions
on the treatment dummy (p = 0.0015), with fixed effect for location and clustered standard errors on
group level.
33Significant first period differences between NF and noNF are also present in an OLS regression of
contributions on the treatment dummy (p = 0.0000), with fixed effect for location and clustered
standard errors on group level.
34Insignificant negative differences between NFnoP and noNFnoP are also present in an OLS regression
of contributions on the treatment dummy (p = 0.2811), with fixed effect for location and clustered












































Figure 22: Average contribution (between-subject comparison)
Note: Contributions are normalized to 1, i.e. 1.0 corresponds to a contribution of the maximal possible
level of 20 Token. Sub-figures (a) and (b) based on data from initial treatment condition (between-
subject). Bars depict clustered standard errors.
One may object that the comparison between NF and noNF may be influenced by the
fact that NF is conducted after the experience of 15 periods of noNF. For this reason,
we also conduct experiments in which treatment NF is conducted first which enables us
to compare NF and noNF when subjects have no prior experience with either condition
(between-subject comparison). This comparison is illustrated in figure 22(a), and it
shows again that the NF condition leads to higher cooperation rates—a difference that
is significant according to a Wilcoxon rank-sum test with group averages as units of
observation (n = 84 groups, p = 0.0065).35 Likewise, this significant difference between
the NF and the noNF condition is already present in the first period (Wilcoxon rank-
sum test, n = 84 groups, p = 0.0005).36 Thus, when punishment is possible the salient
social norms cause higher cooperation rates regardless of whether we compare treatments
across time or at the beginning. For the case without punishment (comparing noNFnoP
35Significant differences between NF and noNF are also present in an OLS regression of contributions
on the treatment dummy (p = 0.0113), with fixed effect for location and clustered standard errors on
group level.
36Significant first period differences between NF and noNF are also present in an OLS regression of
contributions on the treatment dummy (p = 0.0003), with fixed effect for location and clustered
standard errors on the group level for the NF while the cluster for noNF is at the individual level. This
difference in clustering is justified because in the first period of the noNF each individual contribution
level constitutes and independent observation whereas in the first period of the NF subjects within
a group may also have influenced each other because of the previous norm coordination stage in the
game.
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with NFnoP), figure 22(b) shows that a similar pattern as in the within-subject analysis
emerges when we compare these two treatments when both are conducted at the beginning
of an experimental session, that is, when subjects have not participated in a previous
treatment; in this case the norm coordination opportunity also leads to slightly lower
levels of cooperation although this decrease is not significant (Wilcoxon rank-sum test, n































































Figure 23: Group welfare when norm coordination introduced
Note: Realized Potential Gains are normalized to 1, i.e. 1.0 corresponds to a realized gain of the
maximal possible level of 12 Token. Sub-figures (a) and (b) based on data from sessions noNF–NF and
noNFnoP–NFnoP respectively (within-subject).
Figure 23(a) shows how the fraction of realized potential gains evolves over time when
norm formation is introduced to an environment with punishment (within-subject com-
parison in sessions noNF–NF). Figure 23(b) shows the same trajectories when no punish-
ment opportunities exist (sessions noNFnoP–NFnoP). Note that in NFnoP and noNFnoP
realized potential gains are just a transformation of contributions, hence, the results about
treatments differences are the same as for contributions, this is, no increase in efficiency
without punishment. Regarding treatments with punishment, a Wilcoxon sign-rank test
(n = 30 groups) relying on group averages per treatment reveals that the difference is
statistically significant comparing either the first period in a treatment (p = 0.0000) or
aggregating over the whole 15 periods in the treatment (p = 0.0000).38
37Insignificant negative differences between NF and noNF are also present in an OLS regression of
contributions on the treatment dummy (p = 0.4147), with fixed effect for location and clustered
standard errors on group level.
38Significant differences between NF and noNF are also present in an OLS regression of earnings on the
treatment dummy first period alone (p = 0.0000) and all periods (p = 0.0000), with fixed effect for


















































Figure 24: Average group welfare (between-subject comparison)
Note: Realized Potential Gains are normalized to 1, i.e. 1.0 corresponds to a realized gain of the maximal
possible level of 12 Token. Sub-figures (a) and (b) based on data from initial treatment condition
(between-subject). Bars depict clustered standard errors.
Again, one can object that our comparison is influenced by the order of treatments,
therefore we analyze group welfare also on between-subjects basis. Figure 24 shows
averages of realized potential gains from initial treatment conditions. With punishment,
letting subjects first form a contribution norm boosts the fraction of realized gains in the
first period on average by 29 p.p. (3.5 Token per peer, Wilcoxon rank-sum test, n = 84
groups, p = 0.0467).39 Realized gains remain greater throughout the first 15 periods and
are on average 20 p.p. above those under no norm coordination (Wilcoxon rank-sum test,
n = 84 groups, p = 0.0183).40
39Significant differences between NF and noNF are also present in an OLS regression of earnings on
the treatment dummy (p = 0.0852), with fixed effect for location and clustered standard errors on the
group level for the NF while the cluster for noNF is at the individual level. This difference in clustering
is justified because in the first period of the noNF each individual contribution level constitutes and
independent observation whereas in the first period of the NF subjects within a group may also have
influenced each other because of the previous norm coordination stage in the game.
40Significant differences between NF and noNF are also present in an OLS regression of earnings on the




Table 7: Variables Regression Contribution
Variable Meaning Possible Values
Norm Number of Token requested in this period as seen by subjects under NF 0− 20
Contribution [t-1] Contribution in previous period 0− 20
Others’ average contribution [t-1] Average contribution of other group member in the previous period 0− 20
Punishment [t-1] Total number of received punishment points in the previous period 0− 30
Period Number of periods played 1− 15
Zurich Dummy variable for experiments in Zurich No (= 0) or Yes (= 1)
X * Y Interaction between variable X and Y
Table 8: Variables Regression Punishment
Variable Meaning Possible Values
Norm Number of Token requested in this period as seen by subjects under
norm coordination
0− 20)
Average contribution w/o target Average contribution of the group members excluding the potential tar-
get of punishment
0− 20
Target’s pos. deviation from norm How much the target contributed more than requested by the norm 0− 20
Target’s pos. deviation from group How much the target contributed more than the average of others 0− 20
Target’s neg. deviation from norm How much the target contributed less than requested by the norm 0− 20
Target’s neg. deviation from group How much the target contributed less than the average of others 0− 20
Assigned punishment [t-1] Total number of punishment points assigned by punisher in previous
period
0− 10
Rec. counter-punishment [t-1] Total number of counter-punishment points received by punisher in pre-
vious period
0− 15
Period this treatment Current period in this treatment 2− 15
Table 9: Variables Regression Counter-Punishment
Variable Meaning Possible Values
Pos. deviation norm Counter-punisher’s positive deviation in actual and requested contribu-
tions
0− 20
Neg. deviation norm Counter-punisher’s negative deviation in actual and requested contri-
butions
0− 20
Pos. Deviation How much the counter-punisher contributed more than the average of
the rest of the group
0− 20
Neg. Deviation How much the counter-punisher contributed less than the average of
the rest of the group
0− 20
Received punishment Number of punishment points received by counter-punisher from the
target
0− 10
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Abstract
We study the supply of labor for immoral jobs, its relation to normative views,
and to what extent labor supply and normative views can be shifted using persua-
sion and dissuasion. In the experiment, subjects are given the choice to perform a
job which assists the marketing of tobacco products to young adults. Behavior is
highly polarized: A quarter of subjects accepts the job for any positive wage, while
another quarter of subjects refuses to do the 5-minute job for even $25. Attempts
to persuade or dissuade subjects from working in the tobacco industry, created by a
major tobacco company and the American Cancer Society respectively, do not shift
labor supply. This finding can be explained by the firm normative views subjects
hold.
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1 Introduction
Many industries exhibit or are perceived to exhibit large negative externalities. Prominent
examples are the tobacco, arms and gambling industries. Take tobacco as a case in
point: consumption of tobacco annually causes a loss of hundreds of thousands of quality-
adjusted life years in the US alone (Kaplan et al., 2007). Working for such industries
is often perceived to be immoral41 (Frank, 1996; Brun et al., 2017), and consequently
many employees suffer from a loss of purpose, reduced happiness, doubts about career
choice and a bad social-image (Rosenblatt, 1994; Dolphin, 2005; Ashraf & Bandiera, 2017;
Dur & van Lent, 2018). These psychic costs effect firms operating in immoral industries;
current and prospective employees will require financial compensation for an immoral job,
or even refuse to do it, thereby depressing labor supply and leading to higher equilibrium
wages (Frank, 1996; Benedict et al., 2006; Brun et al., 2017).42 Major companies deem
difficulties in recruitment due to the immoral industry image as an important enough risk
factor to warrant disclosure to regulators and shareholders Philip Morris International
Inc. (2015); British American Tobacco (2015). Persuading employees that the firm is
not immoral and that working for it is morally acceptable could mitigate these human
resource problems. We study how susceptible potential employees are to such persuasion
efforts by firms. Governments and civil society actors may want to shape the industry
image in the opposite direction, thereby trying to dissuade prospective employees from
working in immoral industries. Therefore, we also examine dissuasion efforts, where an
industry is painted as immoral.
Various efforts to improve corporate image by immoral firms have been documented. For
instance, Mu¨ller & Kra¨ussel (2011) and Kotchen & Moon (2012) show that immoral firms
invest more in corporate social responsibility (CSR) than non-immoral firms. Delmas &
Burbano (2011) provide evidence that firms employing environmentally harmful business
practices use “greenwashing,” i.e. mislead the public about their behavior. In principle,
such efforts can target consumers, employees, or regulators. For the case of the tobacco
industry, internal company documents disclosed by court order (World Health Organiza-
tion, 2004) show that tobacco companies have internal and external marketing programs
with an express purpose of improving employee morale and recruitment (British American
Tobacco, 1998; Philip Morris International Inc., 1999).
41For brevity, we refer to industries and jobs that are often perceived to be immoral as “immoral indus-
tries” and “immoral jobs.” We do not intend to make a moral judgment thereby.
42Another consequence of these psychic costs can be decreased employee effort (Ariely et al., 2009;
Carpenter & Gong, 2016). Relatedly, effort provision also decreases if there is no purpose in work
(Ariely et al., 2008) or the employer expresses political views the employee does not like (Burbano,
2016).
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These internal marketing programs furnish narratives about working for the company
and the morality of doing so.43 Narratives can serve as excuses for immoral behavior
(Be´nabou et al., 2018). Employees in immoral industries have an incentive to believe in
particular narratives to decrease their psychic costs. A considerable body of evidence in
psychology and economics, documents that people indeed tend to form self-serving beliefs
(for a recent review, see Gino et al., 2016). This is reflected in the admission of a former
tobacco trial lawyer “That’s how you make a living, by rationalizing that black is not
black, it’s white, it’s green, it’s yellow” (Rosenblatt, 1994).
Corporations active in immoral industries are not the only ones trying to shape their
image, so do their opponents (Spar & La Mure, 2003). Sometimes such efforts specif-
ically target employees. For instance, at the Undersea Defense Technology conference
in Glasgow 2018, company delegates had to walk past signs saying “global corporations
responsible for arming the worst human rights abusers,” and follow signs reading “death
merchants this way” (BBC, 2018). Government actors also employ dissuasion efforts, for
instance a U.S. federal court ordered four major tobacco companies to air the following
statement “cigarette companies intentionally designed cigarettes with enough nicotine to
create and sustain addiction” (Kessler, 2004).
The question arises how effective efforts to use persuasion and dissuasion to impact labor
supply are. A challenge in investigating this question is that persuasion and dissuasion
efforts often occur endogenously and concurrently, as companies and their opponents
respond to political or social events or accidents,44 which makes identification difficult.
This paper uses a lab experiment to address this identification challenge.
In our experiment, participants are offered a real-effort job, which, as our data shows,
many participants regard as socially inappropriate and immoral. The job aids the mar-
keting of cigarettes to young adults. We elicit subjects’ reservation wages for this job.
Prior to elicitation of the reservation wage, study participants are randomly exposed to
either a persuasion or dissuasion effort in relation to the job, or assigned to a control
group. The treatment interventions used in the experiment are actual persuasion and
dissuasion efforts employed by leading actors in the debate surrounding tobacco. In both
cases they are high-quality, publicly available videos which they feature prominently in
43Two examples of narratives in the tobacco industry taken from a recruitment booklet are that “there
is nothing in cigarettes that removes the ability of someone to stop smoking,” and that adults have a
fundamental right to make their own fully informed consumption choices (British American Tobacco,
1999).
44For instance, in the wake of the Deepwater Horizon oil spill, BP launched a corporate image campaign
(Cherry & Sneirson, 2010), while Greenpeace activists scaled the BP headquarters to fly a flag depicting
the oil stained BP logo (Guardian, 2010).
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their online presences. The dissuasion effort is a video jointly produced by the American
Cancer Society and the World Lung Foundation. It shows the suffering caused by tobacco
and attacks the tobacco industry for its business practices. The persuasion intervention
is the official company video of the large tobacco corporation, which manufactures the
cigarettes used in the job. The video targets prospective white-collar employees. It
highlights corporate social responsibility initiatives, the livelihoods of small farmers de-
pending on tobacco, and the efforts the tobacco company undertakes to reduce risks and
dangers associated with the consumption of its products. We choose these interventions
as two large, well-funded organizations in the tobacco debate feature them prominently
and thus must believe them to be particularly effective. We investigate the effect of the
treatments on labor supply in the experiment, participants’ willingness to work for the
tobacco company (outside of the lab), their normative view about working for the tobacco
company and their beliefs about the social appropriateness of accepting the job in the
experiment.
We have three main results: The first result is that labor supply is highly polarized. 28%
of subjects are willing to accept the job for CHF 1 (≈ USD 1), the lowest possible (non-
zero) reservation wage elicited. On the other hand, 25% of subjects decline to do the job
for twenty-five times the pay, CHF 25, which was the maximum wage on the list. The
polarization of reservation wages reflects subjects’ heterogeneous views on the morality
of working for tobacco and their heterogeneous beliefs about the social appropriateness
of accepting the job.
The second result is that neither the persuasion nor the dissuasion effort has a statistically
significant effect on reservation wages. Substantially, the coefficient estimates themselves
are small. The study has 80% power to detect an effect of size Cohen’s d of 0.5 at the
5% level. Also, the treatments have no statistically significant effect (at the 5%-level) on
the stated willingness to accept employment with the tobacco company.
The third result sheds light on the reasons for these null-results: Our measures of nor-
mative view and social appropriateness indicate that participants have firm preexisting
moral perceptions regarding aiding marketing of tobacco product. The company video
neither affects the normative view of working for the tobacco company, nor the beliefs
about the social appropriateness of doing the job. The video by the American Cancer
Society has no statistically significant effect on the normative view of working for the
tobacco company, but it does negatively affect the perceived social appropriateness of
doing the job. However, the effect is small, which may explain why the video does not
have detectable effect on labor supply.
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Our second finding, that neither the persuasion nor the dissuasion intervention is effective,
is intriguing in light of the fact that the two interventions we employ have been produced
by sophisticated and well-funded organizations with decades of experience operating in a
high-stakes controversy. The persuasion video is featured on the homepage of the tobacco
company and as the top video on its YouTube channel. The American Cancer Society
has a budget just short of one billion USD (American Cancer Society, 2017). Both videos
are professionally produced, emotionally appealing and provide a plethora of arguments
in favor of their positions. The experiment is designed to stack the odds in favor of
finding an effect: subjects make a decision immediately after viewing the video, social
image concerns are present, choices are highly incentivized—up to CHF 25 for a 5 minute
job—and the job is closely related to the videos.
We contribute to an emerging literature that looks at the effect of corporate image im-
provements on labor supply. For studies that examine CSR as a recruitment tool, see
Flammer & Luo (2017) and Bode et al. (2015). Cassar & Meier (2018) conduct a field ex-
periment to investigate whether CSR can be deployed to increase employee effort. Firms
donate to a charity to appear socially responsible. They find that if employees perceive the
donations as instrumentally rather than intrinsically motivated they are ineffective. The
question whether persuasion—another means to potentially improve corporate image—is
effective has, to the best of our knowledge, not been explored. Our persuasion treat-
ment provides evidence on this question: The null-results indicate that labor supply is
irresponsive not only to instrumental CSR, but also to persuasion.
Our paper adds to the literature on strategic communication of moral excuses and narra-
tives (Be´nabou et al., 2018; Foerster & van der Weele, 2018a,b). The finding that people
do not make use of the excuses provided to them in the persuasion treatment is in line
with recent findings that show that even if experimental interventions provide excellent
excuses or reasons not to follow norms, a large fraction of people stick to them. Van der
Weele et al. (2014) find that people do not use “moral wiggle room” in the context of
reciprocity. Ging-Jehli et al. (2018) demonstrate that individuals do not adopt negative
beliefs about others’ intentions in order to justify egoistic behavior. Bartling & O¨zdemir
(2017) find that people do not employ the replacement logic (“if I don’t do it, someone
else will”) in contexts with a strong social norm.
With the dissuasion treatment, we contribute to both the literature on reallocation of
labor and the literature on moral suasion and moral reminders (Dal Bo´ & Dal Bo´, 2014;
Mazar et al., 2008; Verschuere et al., 2018). The market allocation of talent between
industries with and without negative externalities is typically inefficient and it has been
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suggested to use taxes to reallocate labor (Murphy et al., 1991; Mankiw, 2010; Rothschild
& Scheuer, 2016; Lockwood et al., 2017). As an alternative to taxes, making use of moral
suasion has been proposed (Pruckner & Sausgruber, 2013; Fellner et al., 2013; Luttmer
& Singhal, 2014; Dwenger et al., 2016; Ito et al., 2018). The results of this study speak
to the question to what extent moral suasion/dissuasion could be an alternative policy
instrument for reallocation of labor. While we find that labor supply for immoral jobs
reacts to monetary incentives, there is no evidence that moral suasion has an effect.
The remainder of the paper discusses describes the design of the experiment in section 2,
section 3 describes the results, and section 4 concludes.
2 Study Design
For purposes of external validity, the immoral job and the persuasion efforts should
meet three criteria: First, the job in the experiment should have consequences similar
to those of an existing immoral job. Second, both persuasion and dissuasion efforts by
sophisticated industry actors must be available and suitable for use in the lab. Third,
working in the job should be socially observed, as is being employed by a particular
employer or industry.
The Job
To meet these demands, we employ a novel but simple job. On each participant’s desk
there is a gift bag. The gift bag will be distributed to a young adult, regardless of the
participant’s choices. The participant has the option to gift-wrap three cigarettes and
place them into the gift bag. Therefore, if the participant chooses to accept the job,
she will cause a young adult to receive three cigarettes, otherwise, that young adult
will not receive any cigarettes.45 To make sure that subjects understand what the job
entails, and what its consequences are, the following are placed on every subject’s desk:
the wrapping supplies (wrapping paper, stickers and ribbons), the gift bag, an example
of a gift-wrapped cigarette, and a pack of cigarettes. The pack of cigarettes is open
and contains exactly four cigarettes. The pack of cigarettes is an off-the-shelf pack of
45To ensure the study caused no harm, gift bags and cigarettes were only given to young adults who
were regular smokers. From each gift bag recipient, we first bought four cigarettes. Thus, as a result
of participation in the study, each smoker lost either one or four cigarettes. The study received autho-
rization from the Human Subjects Committee of the Faculty of Economics, Business Administration
and Information Technology at the University of Zurich.
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cigarettes with the standard warning text and images. All subjects receive cigarette packs
with identical text and images. This immoral job has an industry analogue, working in
the tobacco industry, and maybe more specifically in the marketing of tobacco.
Persuasion and Dissuasion Treatments
This job allows us to use real world persuasion and dissuasion efforts. In the persuasion
treatment, the official company video of one of the world’s leading tobacco companies
is streamed to subjects’ computers. This company is the manufacturer of the brand of
cigarettes used in the job and subjects are made aware of that fact. The video highlights
the positive effects the tobacco company has on its workforce, providing them with a
purpose in life, and how they contribute to communities and society in general. The
video features the stories of small tobacco farmers from around the globe, an office worker
who finds purpose in his work, and scientists who research new and better products. The
video shows that the company works closely together with local communities and provides
them with crucial infrastructure. The video even touches upon the fact that as a new
employee one might have concerns about working for a “controversial multinational.”
Substantively, the video makes the following points that could persuade our subjects
to increase their labor supply by changing their normative perceptions: the company
does not market to underage youth or children, it provides information and data to
help its adult customers making informed choices, it conducts research to develop less
harmful alternative products, small farmers and their families in poor countries benefit
from cultivating tobacco, and the company invests in improving living conditions in the
communities of these farmers. The video lasts four and a half minutes.
For the dissuasion effort, we use a video by what is presumably one of the world’s leading
foes of tobacco consumption, the American Cancer Society (produced jointly with the
World Lung Foundation).46 The video begins by asking how much a human life is worth.
It then claims that for the tobacco industry it is $6000 as that is the profit made on
average per person dying from smoking. The video states that tobacco will kill one in
every three children who takes up smoking, and that smoking is a cause of cancer, heart
diseases, lung disease, diabetes and more. According to the video, six million people
die due to smoking every year. The video explains that smoking can be stopped by
taxing cigarettes, passing smoking bans, by informing about the harms of smoking and
prohibiting “slick advertising and packaging.” The almost three-minute video concludes
46The video can be found on the YouTube channel of the American Cancer Society, https://www.
youtube.com/watch?v=2m7-zIa6-Es.
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by directly addressing the viewer, saying that “we are the solution,” and asking her to
“fight back,” and telling her “you can help.”
In the neutral control treatment, subjects watch a five-minute video that shows aerial
footage of landscapes.
Labor Supply
After subjects have read all instructions and seen their respective video, we elicit their
reservation wages for doing the job. To do so, we use the BDM mechanism (Becker et al.,
1964). Specifically, we use the list method, where the list contains all integer amounts
from CHF 0 to CHF 25. For each of these wages subjects choose whether they “accept”
or “decline” the job. One wage is randomly drawn for the entire session. We do not
impose a unique switching point. Occurrence of multiple switching points serves as an
indicator of a subjects’ failure to understand choice situation.
Social Image
Subjects’ decisions to accept or decline the job are publicly observed: At the end of the
session, subjects’ decisions for the wage that was drawn and their pictures are displayed
to all other participants in that session. The pictures are taken at the beginning of the
session, so the fact that behavior is publicly observed is salient.
Moral Perception
We elicit two measures of moral perception. First, we ask how moral the participant
thinks it is to work for the tobacco industry (normative view). We ask this indirectly:
“Imagine one of your fellow students starts working for [name of tobacco company] after
finishing his/her studies. How moral do you think this is?” This question is designed to
capture participant’s view on the morality of working for the tobacco company. Second,
to measure participant’s view on the social appropriateness of accepting the job (social
appropriateness), we employ the method by (Krupka & Weber, 2013). Participants are




To help assess the external validity of the experimental evidence, we ask subjects to
indicate on a five-point Likert scale how willing they are to work for each in a list of 13
companies, two of which are tobacco companies, one of the latter being the manufacturer
of the cigarettes used in the experiment.
Apart from asking how willing a subject is to work for the tobacco industry, we ask
subjects to what extent any of twelve motives play a role in deciding when to accept
or decline the job. The motives offered relate to effort, ability, consequences, positive
and negative externalities, and morals. To learn about subjects’ social preferences, we
implement a trolley problem (Thomson, 1985) and a dictator game with an endowment
of CHF 2.
Procedure
The sequence of the experiment is as follows: upon arrival participants have their pictures
taken, and then enter the lab where they find detailed written instructions on their desks.
They then answer ten understanding questions about the study. Immediately after being
exposed to one of the three videos, they make their labor supply decisions. Subsequently,
the additional measures are elicited, followed by a demographic questionnaire. Finally,
the labor supply decisions of all participants are made public.
The experiment is programmed in z-Tree (Fischbacher, 2007), participants were recruited
with hroot (Bock et al., 2014). Subjects were students from the joint subject pool of the
University of Zurich and the Swiss Federal Institute of Technology. Only self-reported
non-smokers participated in our study to have a more homogeneous subject pool. The
sessions lasted about 60 minutes. Average earnings were about CHF 34.
3 Results
We conducted 18 experimental sessions with 10 to 13 participants per session. For each of
the three treatments, six sessions were conducted, yielding 65 participants in the persua-
sion treatment, 66 in the neutral control treatment, and 73 in the dissuasion treatment,
giving a total of 204 participants in the study. All but one subject exhibit a monotone
willingness to accept the job, that is, only one subject switched between accepting and
declining the job more than once. This individual is excluded from the analysis. The
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fact that virtually all subjects exhibit a monotone willingness to accept can be seen as
an indicator that subjects understood the labor supply choice they were facing.
Figure 25 depicts the cumulative distribution function of reservation wages pooled over
all three treatments. Subjects who decline to do the job for any of the wages offered are
grouped together (label >25). About 28% of subjects have a reservation wage that is
equal to or less than CHF 1, the lowest (non-zero) wage offered. By contrast, about 25%
of subjects decline the job for any of the wages offered, including the highest wage offered
of CHF 25.
Figure 25: Cumulative distribution function of reservation wages
This highly polarized behavior warrants a closer look at subjects who decline to do the
job for any wage. Almost all (94%) of these subjects, indicate that the argument “it is
immoral to wrap the cigarettes” affected or greatly affected their decision. By contrast
non-moral related reasons do not seem to play a role. No subject gives any of the three
non-moral related, prewritten statements (effort, not knowing how to wrap the cigarettes,
considering themselves bad at wrapping cigarettes) as a reason for her behavior. The
single exception to that is one subject who indicates that effort mattered for her decision
somewhat.
Across all subjects there is substantial disagreement on the morality of performing the job
in the lab, as well as accepting jobs in the tobacco industry. While 45% of subjects have
a negative normative view of accepting a job in the tobacco industry, 49% of subjects
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have a neutral normative view. Furthermore, while 55% of all subjects believe that it is
at least somewhat socially inappropriate to accept the job for a wage of 10 CHF, 30%
of subjects think it is neither socially appropriate nor inappropriate. Figure 27 in the
appendix of chapter V gives the full distributions.
Can these divergent views help explain the polarization of subjects’ reservation wages?
To look at this issue, we estimate a regression model of reservation wages47 on normative
views and believed social appropriateness. As our data is censored at CHF 0 and CHF
26, we specify a Tobit model. As can be seen in Table 10, the coefficient estimates
for both variables are statistically significant. Hence, reservation wages seem to reflect
the perceived immorality of accepting the job. The effect sizes are substantial: On
average, a subject’s reservation wage is estimated to be more than CHF 10 higher if
she considers working for the cigarette manufacturer as “very immoral” compared to
someone who regards this as morally “neutral” (normative view). Similarly, reservation
wages are on average more than CHF 7 higher for subjects who believe it is “socially very
inappropriate” to accept the job in the lab compared to those subjects who consider this
as “neither socially inappropriate nor socially appropriate.” These estimates are robust
to adding individual controls (column 2).
47Note that our data is discrete due to use of the list method. Hence, technically, for a subject, who
accepts the job for wage ω, but declines it for wage ω − 1, the reservation wage must be in [ω − 1, ω].
We set the reservation wage to ω.
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Table 10: Relationship between reservation wages and moral perception
Tobit Regression
Dependent variable: reservation wage
(1) (2)
normative view −10.26∗∗∗ −10.57∗∗∗
(−3.85) (−4.06)








control variables NO YES
Notes: Coefficient estimates of Tobit regressions, left-censored at 0 (n=17), right-censored
at 26 (n=48). Independent variables: normative view measures how moral the subject rates
working for the manufacturer of the cigarettes (from −1 very immoral to 1 very moral), social
appropriateness measures subjects’ beliefs about how appropriate others view accepting the job
(from −1 very socially inappropriate to 1 very socially appropriate). Control variables: gender,
age, education, choice in trolley problem and dictator giving. t-statistics in parentheses;
*p<0.05; **p<0.01; ***p<0.001.
These results show that it is the subjects who perceive accepting the job as immoral
that demand a wage premium. The magnitude of the estimated coefficients suggests that
successfully changing normative views and/or beliefs about the social appropriateness
would be a promising avenue to alter labor supply in either direction.
The challenge organizations then face is how to alter normative views and beliefs about
social appropriateness. Figure 26 shows how effective the persuasion and dissuasion ef-
forts by leading actors are in the lab. Figure 26 (a) shows the relative frequencies of
subjects’ normative views. Individuals have firm normative views and notions of appro-
priate behavior: There is no statistically significant difference between the distribution in
the neutral and in the persuasion treatment (Wilcoxon rank sum, p=0.665) nor between
the distribution in the neutral and in the dissuasion treatment (rank sum, p=0.269). Fig-
ure 26 (b) depicts how appropriate subjects think others regard accepting the job. Again,
there is no statistically significant difference between the distribution in the neutral and
in the persuasion treatment (rank sum, p=0.269). By contrast, there is a statistically
significant difference between the distribution in the neutral and in the dissuasion treat-
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ment (rank sum, p=0.044). For the complementary Krupka-Weber question of declining
(rather than accepting) the job, neither treatment has a statistically significant effect (see
Figure 28 in the appendix of chapter V).
(a) Normative view (b) Social appropriateness of accepting the job
Figure 26: Appropriateness ratings across treatments
Notes: normative view measures how moral the subject rates working for the manufacturer of the
cigarettes (from −1 very immoral to 1 very moral), social appropriateness measures subjects’ beliefs
about how appropriate others view accepting the job (from −1 very socially inappropriate to 1 very
socially appropriate).
Based on these small and mostly insignificant effects on normative views and beliefs,
a shift in reservation wages is not to be expected. Table 11 confirms this. It gives
the estimates of a Tobit regression of reservation wages on treatment groups, where the
neutral treatment is the omitted category. There is no statistically significant effect of
the persuasion treatment (p=0.470), nor of the dissuasion treatment (p=0.534). The
sample size gives us the power to reject substantial effect sizes on reservation wages: The
statistical power with N=203 was 80% to detect an effect size equal to a Cohen’s d of
0.50 at the 5% level (using powerBBK, developed by Bellemare et al., 2016). This result
is robust to controlling for gender, age and education (column 2).
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Table 11: Effect of treatments on reservation wages
Tobit Regression
Dependent variable: reservation wage
(1) (2)
persuasion treatment 1.83 1.79
(0.72) (0.71)








control variables NO YES
Notes: Coefficient estimates of Tobit regressions, left-censored at 0 (n=17), right-censored at
26 (n=48). Control variables: gender, age and education. t-statistics in parentheses; *p<0.05;
**p<0.01; ***p<0.001.
As we have seen, the interventions do not successfully change behavior in the lab. A
potential concern in the interpretation of these results is that the job in the lab is different
from employment for a tobacco company, and this may be why, in the lab, they are
ineffective. To investigate this, we ask subjects how willing they are to accept a job offer
at the tobacco company.48 A Wilcoxon rank sum test finds no statistically significant
difference in willingness to work for the tobacco company between the neutral and the
persuasion treatment (p=0.674), respectively the dissuasion treatment (p=0.072). Figure
29 in the appendix of chapter V gives the distribution of willingness to work for all
three treatments. Indeed, behavior in our laboratory job is closely mirrored in subjects’
stated willingness to work for the tobacco company: a Tobit regression of reservation
wages on stated willingness to work shows that on average a subject who stated to
be “somewhat unwilling” to work for the tobacco company exhibits a more than CHF
10 higher reservation wage for the laboratory job than a subject who answered with
“somewhat willing” (p=0.000).




We study whether normative views regarding immoral jobs, and the labor supply for such
jobs, can be shifted using professionally-made persuasion and dissuasion attempts. To do
so, we employ a novel lab paradigm for studying immoral labor markets. The paradigm
has two key strengths: first, the laboratory job has an external analogue (marketing
of a harmful and addictive consumer product), and second, real-world persuasion and
dissuasion attempts can be used in the lab.
Subjects’ behavior regarding the immoral job is highly polarized. About one quarter of
subjects is willing to perform the job even for the lowest wage offered, in contrast another
quarter of subjects refuses to do the job at the highest wage we offer them—$ 25 for five
minutes of work. This heterogeneity in reservation wages can be explained by subjects’
normative views about working for the tobacco company and their beliefs about the social
appropriateness of accepting the job. Given the strong link between behavior and norms
evident in the data, persuasion and dissuasion efforts have the potential to substantially
alter labor supply. However, it turns out that both the persuasion and dissuasion efforts
do not influence labor supply: Neither does the company video convince participants to
accept the job, nor does the video by the American Cancer Society convince people to
decline the job.
Our results suggest that, at least in the context of the immoral labor market at hand,
individuals tend to have firm norms and notions of appropriate behavior. This largely
limits the scope for such persuasion and dissuasion efforts.
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5 Appendix Chapter V
(a) Normative view (b) Social appropriateness of accepting the job
(c) Social appropriateness of declining the job
Figure 27: Distribution normative perception
Notes: normative view measures how moral the subject rates working for the manufacturer of the
cigarettes (from −1 very immoral to 1 very moral), social appropriateness of accepting/declining the job
measures subjects’ beliefs about how appropriate others view accepting the job (from −1 very socially
inappropriate to 1 very socially appropriate).
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Figure 28: Social appropriateness of declining the job across treatments
Notes: Social appropriateness measures subjects’ beliefs about how appropriate others view declining
the job (from −1 very socially inappropriate to 1 very socially appropriate). There is no statistically
significant difference between the distribution of the neutral and the persuasion treatment (ranksum,
p=0.883) nor between the distribution of the neutral and the dissuasion treatment (ranksum, p=0.107).
Figure 29: Willingness to work for the tobacco firm
Notes: Willingness to work measures subjects’ willingness to work for the tobacco company that produced
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1 Instructions Chapter III
Instructions EXO-PRI-DEC
Welcome to Econ-Lab!
Please read the following instructions carefully. If you have any questions, please raise
your hand. An assistant will approach you immediately.
General remarks
Today you are taking part in a study at the Department of Economics of the University of
Zurich. You will receive a fixed payment of 15 CHF for your participation. Depending on
the course of the study, you can earn an additional amount of money. You will receive your
payment at the end of the study in cash. Please note that these instructions are exclusively
for your private information and that communication is absolutely prohibited during the
whole study. If you have any questions, please direct them towards the experimenters.
Violating these rules leads to exclusion from this study and all payments. Data collected
in this study will at no time be linked to your identity. Your name will be used exclusively
for issuing the acknowledgment of your payment. Hence, your anonymity is guaranteed
at all times.
Short description of the procedures of the study
At the beginning of the experiment you will be assigned to a group of five participants.
Hence, in addition to you, there are four other members in your group. The group
composition does not change over the course of the experiment. A group consists
of four participants A and one participant B. The assignment to one of these two
roles is determined randomly at the beginning of the experiment. Each participant sticks
to his/her assigned role until the end of the experiment. The experiment consists of 25
periods. Each period is composed of three phases:
1. In the first phase participants A can decide whether or not to contribute to a
common project of the group.
2. In the second phase all group members receive an information about the decisions
that the participants have made. This individual information is accurate with
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a certain probability only. It is therefore possible that the information about
the decision of certain group members is false. The specific pieces of information
conveyed to participants are independent of each other and can therefore be different
from one another.
3. In the third phase each participant A can spend money in order to reduce the income
of other participants A of the group. At the end of each period group members are
informed about how much their income was reduced in total.
On the next pages we describe the exact procedures of the experiment.
PROCEDURES OF THE STUDY
At the beginning of the experiment you are informed about your randomly assigned role.
There are four participants A and one participant B in your group. You are either a
participant A or the participant B. The assignment to one of those two roles
is fixed for the whole duration of the experiment.
You will receive experimental currency units (so-called Token) over the course of the
experiment. 1 Token corresponds to 0.05 CHF. The experiment consists of 25
periods. At the end of the experiment, the sum of all the Token you have
collected over the 25 periods is converted to CHF and paid out to you. You
receive this amount in addition to your fixed payment. The income of a single
period may be negative. You receive an additional payment of 0 CHF if the sum
of all your period incomes is negative (your fixed payment of 15 CHF remains
unaffected).
Participant B
As participant B you do not make any decisions during the experiment. However, in
each period you receive a share of the project’s profit, which depends on the decisions of
participants A. The profit of the project is split equally among all five group members.
In each period you receive information about whether the participants A contributed to
the project. Details can be found below in the section ”phases of the experiment”.
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Participant A
As one of the four participants A you decide in each of the 25 periods whether or not
you want to contribute to the common project. In each period you receive a share of
the project’s profit that depends on the decisions of all participants A. The profit of the
project is split equally among all five group members. Furthermore, like participant B,
you receive information about whether or not the other participants A contributed to the
project. Afterwards, you can punish particular participants A by reducing their income.
Details can be found below in the section ”phases of the experiment”.
Phases of the experiment
Phase 1 – Decision about the contribution to the project
As participant A you are endowed with an amount of 15 Token at the beginning of each
period. You have to choose one of two options:
1. Either you contribute the 15 Token to the common project or
2. You keep the 15 Token.
All group members (participants A as well as participant B) profit equally
from contributions to the common project. The sum of contributions is first
doubled and then split equally among all group members.
If a group member contributes the 15 Token to the project, the income from the project
increases by (15∗2)
5
= 6 Token for each group member.
As participant B you receive a share of the project’s income, but you do not make any
decisions yourself.
In this phase, you are not informed about the actual income from the project
- neither as participant A nor as participant B. Only at the end of the exper-
iment (i.e. after 25 periods) all participants are informed about their total
earnings in each period.
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project income per group member
=
number of contributing participants x 6 Token
Examples:
• Suppose all participants A contribute 15 Token to the common project. Then each
group member gets 6 Token * 4 = 24 Token from the project.
• Suppose no one contributes to the project. Then all participants A keep their 15
Token and participant B receives 0 additional Token.
• Suppose you are participant A and you do not contribute to the project. Each
of the other three participants A contributes 15 Token to the project. Then you
keep your 15 Token and you receive an additional 3*6 Token = 18 Token from the
project. Hence, in total you get 33 Token. Each other group member receives 3*6
Token = 18 Token from the project.
Phase 2 – Information about contributions of other participants:
In this phase all group members (participants A and B) individually receive an inde-
pendent information about each participant A’s contribution decision. Each piece of
information is correct with a probability of 90% and false with a probability
of 10%. Hence,
• when a participant A actually contributes 15 Token, then you receive the informa-
tion ”15 Token” with 90% probability and the information ”0 Token” with 10%
probability.
• when a participant A actually contributes 0 Token, then you receive the informa-
tion ”0 Token” with 90% probability and the information ”15 Token” with 10%
probability.
The pieces of information are provided individually and are independent of each other.
Therefore, it is possible that two group members receive different information
about the actions of one and the same participant A. You do not learn the
information received by other group members.
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The labels of participants A are randomly reassigned each period. For example,
”participant A2” in the first period is not necessarily the same person as “participant
A2” in the second period.
Phase 3 – Decision about punishment of other participants:
In this phase participants A have the possibility to punish other participants A by reduc-
ing their period income.
If you as a participant A decide to punish another participant A, then 8 Token
are deducted from his/her period income. You have to pay 2 Token in order
to punish another participant A. For that purpose you are endowed with an
additional 6 Token in this phase.
Hence, you can punish a) no participant A, b) one participant A, c) two participants A
or d) all three participants A.
Participant B has to bear costs of 2 Token for each exerted punishment as well. For
that purpose participant B is endowed with additional 24 Token. However, participant
B does not make any punishment decisions. At the end of each period all participants
A are informed about the punishment they have received. They learn by how many
participants they were punished and by how much their income was reduced in total.
Overview of total income within one period
period income of a participant A
=
(15 Token) – (contribution to project)
+
(6 Token x number of contributing participants)
+
(6 Token) – (2 Token x number of assigned punishments)
-
(8 Token x number of received punishments)
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period income of participant B
=
(6 Token x number of contributing participants)
+
(24 Token) – (2 Token x sum of all assigned punishments)
Control questions
Please answer the following questions and raise your hand.
1. Question
Suppose you are participant A and no participant A has contributed to the common
project. Suppose further that no participant A makes use of the possibility to punish.
What is you period income (please keep in mind that you are endowed with an additional
6 Token in phase 3)
Your period income (in Token)
2. Question
Suppose you are a participant A and you have contributed to the common project. In ad-
dition to you, two other participants A have contributed to the project. Suppose further
that you punish one participant A and that you do not receive any punishment yourself.
a) What is your period income? Your period income (in Token)
b) Now suppose that you are punished by two participants A. What is your period income
in this case?
Your period income (in Token)
3. Question
Suppose you receive the information that participant A2 has not contributed to the
project.
a) What is the probability that this information about participant A2 is correct?




c) Next period you receive new information about the contribution of participant A2.






Please read the following instructions carefully. If you have any questions, please raise
your hand. An assistant will approach you immediately.
General remarks
Today you are taking part in a study at the Department of Economics of the University of
Zurich. You will receive a fixed payment of 15 CHF for your participation. Depending on
the course of the study, you can earn an additional amount of money. You will receive your
payment at the end of the study in cash. Please note that these instructions are exclusively
for your private information and that communication is absolutely prohibited during the
whole study. If you have any questions, please direct them towards the experimenters.
Violating these rules leads to exclusion from this study and all payments. Data collected
in this study will at no time be linked to your identity. Your name will be used exclusively
for issuing the acknowledgment of your payment. Hence, your anonymity is guaranteed
at all times.
Short description of the procedures of the study
At the beginning of the experiment you will be assigned to a group of five participants.
Hence, in addition to you, there are four other members in your group. The group
composition does not change over the course of the experiment. A group consists
of four participants A and one participant B. The assignment to one of these two
roles is determined randomly at the beginning of the experiment. Each participant sticks
to his/her assigned role until the end of the experiment. The experiment consists of 25
periods. Each period is composed of three phases:
1. In the first phase participants A can decide whether or not to contribute to a
common project of the group.
2. In the second phase all group members receive an information about the decisions
that the participants have made. This individual information is accurate with
a certain probability only. It is therefore possible that the information about
the decision of certain group members is false. The specific pieces of information
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conveyed to participants are independent of each other and can therefore be different
from one another.
3. In the third phase each participant B can spend money in order to reduce the
income of participants A of the group. At the end of each period group members
are informed about how much their income was reduced in total.
On the next pages we describe the exact procedures of the experiment.
PROCEDURES OF THE STUDY
At the beginning of the experiment you are informed about your randomly assigned role.
There are four participants A and one participant B in your group. You are either a
participant A or the participant B. The assignment to one of those two roles
is fixed for the whole duration of the experiment.
You will receive experimental currency units (so-called Token) over the course of the
experiment. 1 Token corresponds to 0.05 CHF. The experiment consists of 25
periods. At the end of the experiment, the sum of all the Token you have
collected over the 25 periods is converted to CHF and paid out to you. You
receive this amount in addition to your fixed payment. The income of a single
period may be negative. You receive an additional payment of 0 CHF if the sum
of all your period incomes is negative (your fixed payment of 15 CHF remains
unaffected).
Participant B
As participant B you do not make any decisions during the first two phases of the exper-
iment. However, in each period you receive a share of the project’s profit, which depends
on the decisions of participants A. The profit of the project is split equally among all five
group members. In each period you receive information about whether the participants A
contributed to the project. In the third phase of each period you can punish participants




As one of the four participants A you decide in each of the 25 periods whether or not
you want to contribute to the common project. In each period you receive a share of
the project’s profit that depends on the decisions of all participants A. The profit of the
project is split equally among all five group members. Furthermore, like participant B,
you receive information about whether or not the other participants A contributed to the
project. In the third phase you do not make any decision. You are, however, informed
whether and how severe you were punished by participant B. Details can be found below
in the section ”phases of the experiment”.
Phases of the experiment
Phase 1 – Decision about the contribution to the project
As participant A you are endowed with an amount of 15 Token at the beginning of each
period. You have to choose one of two options:
1. Either you contribute the 15 Token to the common project or
2. You keep the 15 Token.
All group members (participants A as well as participant B) profit equally
from contributions to the common project. The sum of contributions is first
doubled and then split equally among all group members.
If a group member contributes the 15 Token to the project, the income from the project
increases by (15∗2)
5
= 6 Token for each group member.
As participant B you receive a share of the project’s income, but you do not make any
decisions yourself.
In this phase, you are not informed about the actual income from the project
- neither as participant A nor as participant B. Only at the end of the exper-
iment (i.e. after 25 periods) all participants are informed about their total
earnings in each period.
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project income per group member
=
number of contributing participants x 6 Token
Examples:
• Suppose all participants A contribute 15 Token to the common project. Then each
group member gets 6 Token * 4 = 24 Token from the project.
• Suppose no one contributes to the project. Then all participants A keep their 15
Token and participant B receives 0 additional Token.
• Suppose you are participant A and you do not contribute to the project. Each
of the other three participants A contributes 15 Token to the project. Then you
keep your 15 Token and you receive an additional 3*6 Token = 18 Token from the
project. Hence, in total you get 33 Token. Each other group member receives 3*6
Token = 18 Token from the project.
Phase 2 – Information about contributions of other participants:
In this phase all group members (participants A and B) individually receive an inde-
pendent information about each participant A’s contribution decision. Each piece of
information is correct with a probability of 90% and false with a probability
of 10%. Hence,
• when a participant A actually contributes 15 Token, then you receive the informa-
tion ”15 Token” with 90% probability and the information ”0 Token” with 10%
probability.
• when a participant A actually contributes 0 Token, then you receive the informa-
tion ”0 Token” with 90% probability and the information ”15 Token” with 10%
probability.
The pieces of information are provided individually and are independent of each other.
Therefore, it is possible that two group members receive different information
about the actions of one and the same participant A. You do not learn the
information received by other group members.
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The labels of participants A are randomly reassigned each period. For example,
”participant A2” in the first period is not necessarily the same person as “participant
A2” in the second period.
Phase 3 – Decision about punishment of other participants:
In this phase participant B has the possibility to punish participants A by reducing their
period income.
As a participant B you decide in every period whether to reduce a participant
A’s income by a) 0 Token, b) 8 Token, c) 16 Token or d) 24 Token. You have
to pay 1 Token per every 4 Token that are deducted from a participant A’s
income. For that purpose you are endowed with additional 24 Token in this
phase.
The other three participants A have to bear total costs of 1 Token per 4 Token that
are deducted from the fourth participant A. These total costs are split equally among
the three other participants A. For that purpose each participant A is endowed with an
additional 6 Token.
If for example, participant B reduces the income of one participant A by 24 Token then
the other three participants A have to pay 6 Token in total, i.e. 2 Token each.
At the end of each period all participants A are informed about the punishment they
have received. They do not learn about the punishment of other participants A.
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Overview of total income within one period
period income of a participant A
=
(15 Token) – (contribution to project)
+








Token x sum of punishment of other participants A by B)
-
(received punishments by participant B)
period income of participant B
=






Token x sum of all assigned punishments to A)
Control questions
Please answer the following questions and raise your hand.
1. Question
Suppose you are participant A and no participant A has contributed to the common
project. Suppose participant B does not make use of the possibility to punish.
What is you period income (please keep in mind that you are endowed with an additional
6 Token in phase 3)
Your period income (in Token)
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2. Question
Suppose you are a participant A and you have contributed to the common project. The
other three participants A have also contributed to the project. Suppose further that you
are punished with 24 Token (your income is reduced by 24 Token) by participant B and
that no other participant A is punished.
What is your period income? Your period income (in Token)
3. Question
Suppose you receive the information that participant A2 has not contributed to the
project.
a) What is the probability that this information about participant A2 is correct?
b) Do all group members necessarily receive the same information about the contribution
of participant A2?
YES NO
c) Next period you receive new information about the contribution of participant A2.
Does participant A2 necessarily correspond the same actual person as in the previous
period?
YES NO
4. Question Suppose you are participant B and two participants A have contributed to
the common project. Suppose further that you punish two participants with 24 Token
(you reduce the income of two participants A by 24 Token).




Please read the following instructions carefully. If you have any questions, please raise
your hand. An assistant will approach you immediately.
General remarks
Today you are taking part in a study at the Department of Economics of the University of
Zurich. You will receive a fixed payment of 15 CHF for your participation. Depending on
the course of the study, you can earn an additional amount of money. You will receive your
payment at the end of the study in cash. Please note that these instructions are exclusively
for your private information and that communication is absolutely prohibited during the
whole study. If you have any questions, please direct them towards the experimenters.
Violating these rules leads to exclusion from this study and all payments. Data collected
in this study will at no time be linked to your identity. Your name will be used exclusively
for issuing the acknowledgment of your payment. Hence, your anonymity is guaranteed
at all times.
Short description of the procedures of the study
At the beginning of the experiment you will be assigned to a group of five participants.
Hence, in addition to you, there are four other members in your group. The group
composition does not change over the course of the experiment. A group consists
of four participants A and one participant B. The assignment to one of these two
roles is determined randomly at the beginning of the experiment. Each participant sticks
to his/her assigned role until the end of the experiment. The experiment consists of 25
periods. Each period is composed of three phases:
1. In the first phase participants A can decide whether or not to contribute to a
common project of the group.
2. In the second phase all group members receive an information (free of charge) about
the decisions that the participants have made. This individual information is
accurate with a certain probability only. It is therefore possible that the
information about the decision of certain group members is false. The specific
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pieces of information conveyed to participants are independent of each other and can
therefore be different from one another. In order to improve your information base
you can buy further information about other group members. The new information
is also accurate with a certain probability only.
3. In the third phase each participant A can spend money in order to reduce the income
of other participants A of the group. At the end of each period group members are
informed about how much their income was reduced in total.
On the next pages we describe the exact procedures of the experiment.
PROCEDURES OF THE STUDY
At the beginning of the experiment you are informed about your randomly assigned role.
There are four participants A and one participant B in your group. You are either a
participant A or the participant B. The assignment to one of those two roles
is fixed for the whole duration of the experiment.
You will receive experimental currency units (so-called Token) over the course of the
experiment. 1 Token corresponds to 0.05 CHF. The experiment consists of 25
periods. At the end of the experiment, the sum of all the Token you have
collected over the 25 periods is converted to CHF and paid out to you. You
receive this amount in addition to your fixed payment. The income of a single
period may be negative. You receive an additional payment of 0 CHF if the sum
of all your period incomes is negative (your fixed payment of 15 CHF remains
unaffected).
Participant B
As participant B you do not make any decisions during the experiment. However, in
each period you receive a share of the project’s profit, which depends on the decisions of
participants A. The profit of the project is split equally among all five group members.
In each period you receive information about whether the participants A contributed to
the project. Details can be found below in the section ”phases of the experiment”.
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Participant A
As one of the four participants A you decide in each of the 25 periods whether or not
you want to contribute to the common project. In each period you receive a share of
the project’s profit that depends on the decisions of all participants A. The profit of
the project is split equally among all five group members. Furthermore, like participant
B, you receive information about whether or not the other participants A contributed
to the project. Afterwards, you can acquire further information about the behavior of
other participants A in order to improve your information base. Finally, you can punish
particular participants A by reducing their income. Details can be found below in the
section ”phases of the experiment”.
Phases of the experiment
Phase 1 – Decision about the contribution to the project
As participant A you are endowed with an amount of 15 Token at the beginning of each
period. You have to choose one of two options:
1. Either you contribute the 15 Token to the common project or
2. You keep the 15 Token.
All group members (participants A as well as participant B) profit equally
from contributions to the common project. The sum of contributions is first
doubled and then split equally among all group members.
If a group member contributes the 15 Token to the project, the income from the project
increases by (15∗2)
5
= 6 Token for each group member.
As participant B you receive a share of the project’s income, but you do not make any
decisions yourself.
In this phase, you are not informed about the actual income from the project
- neither as participant A nor as participant B. Only at the end of the exper-
iment (i.e. after 25 periods) all participants are informed about their total
earnings in each period.
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project income per group member
=
number of contributing participants x 6 Token
Examples:
• Suppose all participants A contribute 15 Token to the common project. Then each
group member gets 6 Token * 4 = 24 Token from the project.
• Suppose no one contributes to the project. Then all participants A keep their 15
Token and participant B receives 0 additional Token.
• Suppose you are participant A and you do not contribute to the project. Each
of the other three participants A contributes 15 Token to the project. Then you
keep your 15 Token and you receive an additional 3*6 Token = 18 Token from the
project. Hence, in total you get 33 Token. Each other group member receives 3*6
Token = 18 Token from the project.
Phase 2 – Information about contributions of other participants:
In this phase all group members (participants A and B) individually receive an inde-
pendent information about each participant A’s contribution decision. Each piece of
information is correct with a probability of 90% and false with a probability
of 10%. Hence,
• when a participant A actually contributes 15 Token, then you receive the informa-
tion ”15 Token” with 90% probability and the information ”0 Token” with 10%
probability.
• when a participant A actually contributes 0 Token, then you receive the informa-
tion ”0 Token” with 90% probability and the information ”15 Token” with 10%
probability.
The pieces of information are provided individually and are independent of each other.
Therefore, it is possible that two group members receive different information
about the actions of one and the same participant A. You do not learn the
information received by other group members.
169
Afterwards, all four participants A have the possibility to acquire up to two further
pieces of information about each of the other three participants A. Hence, in total each
participant A can buy 6 additional pieces of information (2 pieces of information x 3 other
participants A). One new piece of information costs 1 Token for the acquiring participant
A. Participant B also has to bear costs of 1 Token for each new piece of information that
is acquired.
Like the initial three pieces of costless information, all new pieces of information are
independent of each other and with 90% probability true and with 10% probability false.
New pieces of information are acquired sequentially, i.e. one after another. You can stop
to buy further information at any time.
The labels of participants A are randomly reassigned each period. For exam-
ple, ”participant A2” in the first period is not necessarily the same person as
“participant A2” in the second period.
Phase 3 – Decision about punishment of other participants:
In this phase participants A have the possibility to punish other participants A by reduc-
ing their period income.
If you as a participant A decide to punish another participant A, then 8 Token
are deducted from his/her period income. You have to pay 2 Token in order
to punish another participant A. Hence, you can punish a) no participant A,
b) one participant A, c) two participants A or d) all three participants A.
Participant B has to bear costs of 2 Token for each exerted punishment as well. However,
participant B does not make any punishment decisions.
At the end of each period all participants A are informed about the punishment they
have received. They learn by how many participants they were punished and by how
much their income was reduced in total.
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Overview of total income within one period
period income of a participant A
=
(15 Token) - (contribution to project)
+
(6 Token x number of contributing participants)
+
(6 Token) - (1 Token x number of acquired pieces of information)
-
(2 Token x number of assigned punishments)
-
(8 Token x number of received punishments)
period income of participant B
=




(1 Token x total number of acquired pieces of information)
–
(2 Token x sum of all assigned punishments)
Control questions
Please answer the following questions and raise your hand.
1. Question
Suppose you are participant A and no participant A has contributed to the common
project. Suppose further that no participant A makes use of the possibility to punish.
What is you period income if no further information is acquired (please keep in mind
171
that you are endowed with an additional 6 Token in phase 3)?
Your period income (in Token)
2. Question
Suppose you are a participant A and you have contributed to the common project. In
addition to you, two other participants A have contributed to the project. Suppose fur-
ther that you punish one participant A and that you do not receive any punishment
yourself. Furthermore, you buy one additional piece of information for each of the other
three participants A.
a) What is your period income? Your period income (in Token)
b) Now suppose that you are punished by two participants A. What is your period income
in this case?
Your period income (in Token)
3. Question
Suppose you receive the information that participant A2 has not contributed to the
project.
a) What is the probability that this information about participant A2 is correct?
b) Do all group members necessarily receive the same information about the contribution
of participant A2?
YES NO
c) Suppose you want to acquire one additional piece of information about participant A2.
How much do you have to pay for that? Token What is the probability
that this newly acquired information about participant A2 is correct?
d) Next period you receive new information about the contribution of participant A2.






Please read the following instructions carefully. If you have any questions, please raise
your hand. An assistant will approach you immediately.
General remarks
Today you are taking part in a study at the Department of Economics of the University of
Zurich. You will receive a fixed payment of 15 CHF for your participation. Depending on
the course of the study, you can earn an additional amount of money. You will receive your
payment at the end of the study in cash. Please note that these instructions are exclusively
for your private information and that communication is absolutely prohibited during the
whole study. If you have any questions, please direct them towards the experimenters.
Violating these rules leads to exclusion from this study and all payments. Data collected
in this study will at no time be linked to your identity. Your name will be used exclusively
for issuing the acknowledgment of your payment. Hence, your anonymity is guaranteed
at all times.
Short description of the procedures of the study
At the beginning of the experiment you will be assigned to a group of five participants.
Hence, in addition to you, there are four other members in your group. The group
composition does not change over the course of the experiment. A group consists
of four participants A and one participant B. The assignment to one of these two
roles is determined randomly at the beginning of the experiment. Each participant sticks
to his/her assigned role until the end of the experiment. The experiment consists of 25
periods. Each period is composed of three phases:
1. In the first phase participants A can decide whether or not to contribute to a
common project of the group.
2. In the second phase all group members receive an information (free of charge) about
the decisions that the participants have made. This individual information is
accurate with a certain probability only. It is therefore possible that the
information about the decision of certain group members is false. The specific
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pieces of information conveyed to participants are independent of each other and
can therefore be different from one another. In order to improve your information
base participant B can buy further information about other group members. The
new information is also accurate with a certain probability only.
3. In the third phase each participant B can spend money in order to reduce the
income of participants A of the group. At the end of each period group members
are informed about how much their income was reduced in total.
On the next pages we describe the exact procedures of the experiment.
PROCEDURES OF THE STUDY
At the beginning of the experiment you are informed about your randomly assigned role.
There are four participants A and one participant B in your group. You are either a
participant A or the participant B. The assignment to one of those two roles
is fixed for the whole duration of the experiment.
You will receive experimental currency units (so-called Token) over the course of the
experiment. 1 Token corresponds to 0.05 CHF. The experiment consists of 25
periods. At the end of the experiment, the sum of all the Token you have
collected over the 25 periods is converted to CHF and paid out to you. You
receive this amount in addition to your fixed payment. The income of a single
period may be negative. You receive an additional payment of 0 CHF if the sum
of all your period incomes is negative (your fixed payment of 15 CHF remains
unaffected).
Participant B
As participant B you do not make any decisions during the first phase of the experiment.
However, in each period you receive a share of the project’s profit, which depends on
the decisions of participants A. The profit of the project is split equally among all five
group members. In each period you receive information about whether the participants
A contributed to the project. Afterwards, you can acquire further information about the
behavior of other participants A in order to improve your information base. In the third
phase of each period you can punish participants A by reducing their income. Details
can be found below in the section ”phases of the experiment”.
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Participant A
As one of the four participants A you decide in each of the 25 periods whether or not
you want to contribute to the common project. In each period you receive a share of
the project’s profit that depends on the decisions of all participants A. The profit of the
project is split equally among all five group members. Furthermore, like participant B,
you receive information about whether or not the other participants A contributed to the
project. In the third phase you do not make any decision. Details can be found below in
the section ”phases of the experiment”.
Phases of the experiment
Phase 1 – Decision about the contribution to the project
As participant A you are endowed with an amount of 15 Token at the beginning of each
period. You have to choose one of two options:
1. Either you contribute the 15 Token to the common project or
2. You keep the 15 Token.
All group members (participants A as well as participant B) profit equally
from contributions to the common project. The sum of contributions is first
doubled and then split equally among all group members.
If a group member contributes the 15 Token to the project, the income from the project
increases by (15∗2)
5
= 6 Token for each group member.
As participant B you receive a share of the project’s income, but you do not make any
decisions yourself.
In this phase, you are not informed about the actual income from the project
- neither as participant A nor as participant B. Only at the end of the exper-
iment (i.e. after 25 periods) all participants are informed about their total
earnings in each period.
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project income per group member
=
number of contributing participants x 6 Token
Examples:
• Suppose all participants A contribute 15 Token to the common project. Then each
group member gets 6 Token * 4 = 24 Token from the project.
• Suppose no one contributes to the project. Then all participants A keep their 15
Token and participant B receives 0 additional Token.
• Suppose you are participant A and you do not contribute to the project. Each
of the other three participants A contributes 15 Token to the project. Then you
keep your 15 Token and you receive an additional 3*6 Token = 18 Token from the
project. Hence, in total you get 33 Token. Each other group member receives 3*6
Token = 18 Token from the project.
Phase 2 – Information about contributions of other participants:
In this phase all group members (participants A and B) individually receive an inde-
pendent information about each participant A’s contribution decision. Each piece of
information is correct with a probability of 90% and false with a probability
of 10%. Hence,
• when a participant A actually contributes 15 Token, then you receive the informa-
tion ”15 Token” with 90% probability and the information ”0 Token” with 10%
probability.
• when a participant A actually contributes 0 Token, then you receive the informa-
tion ”0 Token” with 90% probability and the information ”15 Token” with 10%
probability.
The pieces of information are provided individually and are independent of each other.
Therefore, it is possible that two group members receive different information about the
actions of one and the same participant A. You do not learn the information received by
other group members.
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Afterwards, participant B has the possibility to acquire up to two further pieces of in-
formation about each of the four participants A. Hence, in total each participant A can
buy 8 additional pieces of information (2 pieces of information x 3 other participants A).
One new piece of information costs 3 Token for participant B.
Information acquired by participant B is conveyed to the other three participants A. Each
participant A also has to bear costs of 1 Token for each new piece of information that he
or she receives.
Like the initial three pieces of costless information, all new pieces of information are
independent of each other and with 90% probability true and with 10% probability false.
New pieces of information are acquired sequentially, i.e. one after another. You can stop
to buy further information at any time.
The labels of participants A are randomly reassigned each period. For example,
”participant A2” in the first period is not necessarily the same person as “participant
A2” in the second period.
Phase 3 – Decision about punishment of other participants:
In this phase participant B has the possibility to punish participants A by reducing their
period income.
As a participant B you decide in every period whether to reduce a participant
A’s income by a) 0 Token, b) 8 Token, c) 16 Token or d) 24 Token. You have
to pay 1 Token per every 4 Token that are deducted from a participant A’s
income. For that purpose you are endowed with additional 24 Token in this
phase.
The other three participants A have to bear total costs of 1 Token per 4 Token that
are deducted from the fourth participant A. These total costs are split equally among
the three other participants A. For that purpose each participant A is endowed with an
additional 6 Token.
If for example, participant B reduces the income of one participant A by 24 Token then
the other three participants A have to pay 6 Token in total, i.e. 2 Token each.
At the end of each period all participants A are informed about the punishment they
have received. They do not learn the punishment of other participants A.
177
Overview of total income within one period
period income of a participant A
=
(15 Token) – (contribution to project) +








Token x sum of total punishment of other participants A by B)
-
(received punishment by participant B)
period income of participant B
=








Token x sum of all assigned punishment to participants A)
Control questions
Please answer the following questions and raise your hand.
1. Question
Suppose you are participant A and no participant A has contributed to the common
project. Suppose further that no participant A makes use of the possibility to punish.
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What is you period income if participant B does not acquire further information (please
keep in mind that you are endowed with an additional 6 Token in phase 3)?
Your period income (in Token)
2. Question
Suppose you are a participant A and you have contributed to the common project. In
addition to you, the other three participants A have also contributed to the project. Sup-
pose further that you are punished by participant B with 24 Token (your period income
is reduced by 24 Token). Furthermore no other participant A is punished.
What is your period income? Your period income (in Token)
3. Question
Suppose you receive the information that participant A2 has not contributed to the
project.
a) What is the probability that this information about participant A2 is correct?
b) Do all group members necessarily receive the same information about the contribution
of participant A2?
YES NO
c) Next period you receive new information about the contribution of participant A2.
Does participant A2 necessarily correspond the same actual person as in the previous
period?
YES NO
4. Question Suppose you are participant B and two participants A have contributed to
the common project. Suppose further that you punish two participants with 24 Token
(you reduce the income of two participants A by 24 Token). Additionally you acquire
one further piece of information for each participant A.
a) What is your period income? Your period income (in Token)
b) What is the probability that the newly acquired piece of information about participant
A2 is correct?
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2 Instructions Chapter IV
Instructions sessions NF–noNF Part 1
Welcome
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
General information
You are now participating in an economic experiment. You will receive a fixed amount
of 5 Pounds Sterling. During the study you will be able to earn more money. You will
receive your earnings in cash at the end of the study.
During the experiment we talk about Token instead of Pounds Sterling. Initially, your
earnings will therefore be calculated in Token. At the end of the experiment, the total
sum of Token is converted into Pounds. The following condition will hold:
1 Token = 1p
Every participant will get (additional to the show-up fee of £5) a one-time lump sum
payment of 200 Token. With this lump sum payment you will be able to cover possible
losses. At the end of the experiment you will receive your total sum of Token (including
the lump sum payment) in addition to the £4 show-up fee. Your earnings will be paid
out in cash.
You are not allowed to communicate with the other participants. Please ask the experi-
menter if you have any questions. The violation of this rule will lead to the exclusion of
the experiment and of all the above mentioned payments.
The data collected during the study will not be matched with your identity at any point.
Short description of the study
At the beginning of the experiment you will be randomly assigned to a group of four.
Hence, there will be three other participants in the group with you. The group com-
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position will not change during the course of the study. You will only interact
with the members of your own group. Every group member has the same possibility as
the other members and will receive the same instructions.
The experiment consists of two parts. The instructions for the second part will be
handed out after the conclusion of the first part. Your total income will be a sum of the
two parts. The first part of the experiment consists of 15 periods. Each of the 4 group
members will have to decide in each period how many Token they want to contribute to
the project. Each group member can contribute between 0 and 20 Token to the project.
Each period consists of 4 stages:
1. During the first stage each group member has the opportunity to express how much
he or she thinks that every group member should contribute to the project.
2. During the second stage each group member decides how many Token he or she
will contribute to the project.
3. During the third stage every group member will be informed about how many Token
will have been contributed by the other group members. Afterwards the members
will be able to spend Token in order to reduce the earnings of the other group
members.
4. During the final stage the group members will again get the chance to spend Token
in order to reduce the earnings of the other group members. They will, however,
only be able to reduce the earnings of those group members, who reduced their
earnings during the third stage.
At the end of each period you will be informed about how much you will have earned
during this period and about the composition of these earnings. On the following pages,
we will describe the exact procedure of the experiment.
Procedure of the study
At the beginning of the first part you will be randomly assigned to a group of four. Hence,
you and three other participants will together form one group. These groups will remain
unchanged for the whole experiment.
At the beginning of each period – during stage 1 – you will be able to indicate how much
each group member should contribute to the project in your opinion. The average value
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will be conveyed to all members of your group. During stage 2 you will decide how much
you want to contribute to the project. You will receive a share of the earnings of the
project, which in turn depends on the decisions of all group members. The earnings of
the project will be divided equally among all four group members. Further details will be
described below. During stage 3 you will be informed about how much the other group
members will indeed have contributed to the project. In addition, you will be able to
use your Token in order to reduce the earnings of the other group members during this
stage. This will be possible through the assignment of reduction points. During stage
4 the members whose earnings were reduced by other group members during stage 3,
will in turn be able to assign counter reduction points to those and only those group
members. During the first part of the experiment these 4 stages will be repeated 15
times. Afterwards the instructions for the second part will be distributed.
The stages of the experiment in detail
Stage 1 – Communication about how much each member should contribute
to the project
At the beginning of each period you will be asked the following questions (see below the
monitor screen for stage 1):
“In your opinion, how many Token should each group member contribute to the project?”
Since every group member can contribute between 0 and 20 Token to the project, you
have to answer this question with a whole number from the range of 0 to 20.
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Screen stage 1: Input of your answer into the empty box and confirmation with “Con-
tinue”
The average of the answers of your group will be calculated and subsequently
conveyed to each group member. The average will be rounded to the nearest whole
number. This information will be available on the monitor screen of stage 2 (see below).
Stage 2 – Decision about how much to contribute to the project
In every period each group member will get 20 Token. Each group member has to decide
how much he or she wants to contribute to the project. Every whole number between
0 and 20 can be chosen. Each group member profits equally from the earnings of the
project. The sum of the contributed Token will be multiplied by 1.6 (+60% of
all the contributions) and will be equally redistributed.
The earnings of the project can be calculated by 1.6*X Token, X Token being the sum
of all contributions. This amount will be equally redistributed to all group members. In
other words, each group member will receive 1.6∗X
4
= 0.4 X Token. Therefore, for every
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contributed Token, each group member will receive 0.4 Token (including you). You can
keep the Token, which you will not have contributed, for yourself. These Token will be
part of your total earnings. The input is made as shown in the monitor screen below.
Earnings from the project for each group member
=
0.4 * amount of contributed Tokens
Examples:
• Assuming each group member will contribute 20 Token to the project, 80 Token
will be available for the project in total. Each group member will receive 0.4*80 =
32 Token from the project.
• Assuming nobody will contribute to the project (0 Token), then nobody will receive
earnings from the project since every group member decided to keep 20 Token for
him- or herself.
• Assuming you contribute 5 Token to the project and each of the other group mem-
bers contributes 10 Token, then you will get 0.4*(5+10+10+10) = 14 Token in
addition to the 15 Token (which you did not contribute). The other group mem-
bers will get 14 Token from the project as well, but they will only have 10 Token
left from before.
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Screen stage 2: Input of your answer into the empty box and confirmation with “Con-
tinue”
Stage 3 – Assignment of reduction points
At the beginning of this stage each group member will receive 10 additional Token. These
Token can be used to reduce the earnings of the other members of the group. You can do
this by assigning reduction points. At the beginning of this stage you will see how much
the other group members will have contributed to the project (see monitor screen below).
Afterwards, you will decide whether or not you want to assign reduction points to other
group members, and in case you want to do so, how many reduction points you want
to assign. You have to pay 1 Token for each reduction point you want to assign. The
group member’s earnings will be reduced by 3 Token for every reduction point received.
More specifically, you can pay 1 Token to reduce the earnings of another member by 3
Tokens. You can distribute a maximum of 10 reduction points. The other members have
the same possibility as you do.
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Screen stage 3: Input of the number of reduction points into the three empty boxes and
confirmation with “Continue”.
On the screen you will see, besides the indication of the period and the remaining time,
how high the contribution of the other members was. Your contribution is indicated
in the first row (labeled “you”). You will also see the contribution of the other mem-
bers in the rows below. Please be aware of the fact that the order in which
the contributions of the other three group members are shown is different
for each period, since the identification number for each group member will
be randomly assigned every period. More specifically, this means that the person
behind the identification number 3 for example, can be a different group member from pe-
riod to period. Note the identification numbers stay the same within one period.
Stage 4 – Assignment of counter reduction points
At the beginning of this stage each group member will receive an additional 5 Token.
These Token can be used to reduce the earnings of those group members, who reduced
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your own earnings in stage 3. During stage 4 you will receive a reminder on the monitor
screen (see below) on how much each group member should contribute to the project
according the average opinion. Furthermore, you will receive information about who
assigned you how many reduction points and you will also see how many Tokens were
contributed by you and by the other group members. Afterwards, you can state on the
respective line if you want to assign counter reduction points. If that is the case, you have
to state how many counter reduction points you want to assign. The cost of assigning
a counter reduction point is, as in stage 3, 1 Token per point. Each received counter
reduction point will lead to a reduction of earnings of 3 Token. You can distribute a
maximum of 5 counter reduction points.
Screen stage 4: Input of your answer into the empty box and confirmation with “Con-
tinue”
Overview of total earnings in one period
At the end of each period you will be informed about your earnings during that period
and how it is composed (see monitor screen below). You will see the contributions to the
project of all group members, the number of reduction points that you assigned to the
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other members, the number of received reduction points, the counter reduction points
you assigned and your received counter reduction points. The formula below will show
you how the earnings are composed during one period.
Earnings in one period of a group member
=
(20 Token) – (Contribution to the project)
+
(0.4 Token * sum of all contributions to the project)
+
(10 Token) – (1 Token * number of assigned reduction points)
-
(3 Token * number of received reduction points)
+
(5 Token) - (1 Token * number of assigned counter reduction points)
-
(3 Tokens * number of received counter reduction points)
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Screen at the end of each period showing an overview of the period and your period
earnings. Confirmation with “Continue”
Control questions
Please answer the following questions and raise your hand as soon as you have finished.
1. Assuming nobody contributes anything (including you) to the project, and nobody
assigns reduction points nor counter reduction points.
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
2. Assuming everybody contributes 20 Tokens to the project (including you). Fur-
thermore, nobody assigns reduction points nor counter reduction points.
How much are your earnings in this period? Token
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How much are the earnings of the other group members? Token
3. Assuming the other three group members contribute in total 30 Token to the
project. Furthermore, nobody assigns reduction points nor counter reduction points.
a) How much are your earnings in this period if you contribute 0 Token (addition-
ally to the 30 Token of the other members) to the project? Token
b) How much are your earnings in this period if you contribute 15 Tokens (addi-
tionally to the 30 Token of the other members) to the project?
Token
4. Assuming you contribute 8 Token to the project. Furthermore, nobody assigns re-
duction points nor counter reduction points.
a) How much are your earnings if the other group members contribute in total 7
Token to the project (in addition to your contribution of 8 Token)?
Token
b) How much are your earnings if the other group members contribute in total 22
Token to the project (in addition to your contribution of 8 Token)?
Token
5. Assuming you assign 5 reduction points to another group member.
a) How much does this decrease the earnings of the other group member?
Token
b) Assume another member assigns 2 counter reduction points to you. How much
does this decrease your earnings? Token
6. Can you assign counter reduction points during stage 4 to another member if you
did not receive any reduction points from that member during stage 3?
YES NO




Instructions sessions NF–noNF Part 2
Second part of the study
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
Procedure of the second part
The second part of the study consists again of 15 periods. Every period consists of the
same stages as in the first part. The only exception is the elimination of stage 1.
More precisely, this means that you and the other members will not be asked the
following question at the beginning of the period: “In your opinion, how many Tokens
should each group member contribute to the project?”
Stages 2, 3 and 4 stay the same as in the first part. Since stage 1 will not be a part of the
experiment anymore, the following information will no longer be available: “According
to the average opinion of your group each group member should contribute the following
number of Token:”
You will form a group together with the same three participants as in the first part. The
composition of the group will therefore not change.
Your total income will be the sum of your earnings in the first and second part.
Instructions sessions NFnoP–noNFnoP Part 1
Welcome
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
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General information
You are now participating in an economic experiment. You will receive a fixed amount
of 5 Pounds Sterling. During the study you will be able to earn more money. You will
receive your earnings in cash at the end of the study.
During the experiment we talk about Token instead of Pounds Sterling. Initially, your
earnings will therefore be calculated in Token. At the end of the experiment, the total
sum of Token is converted into Pounds. The following condition will hold:
1 Token = 1p
Every participant will get (additional to the show-up fee of £5) a one-time lump sum
payment of 200 Token. With this lump sum payment you will be able to cover possible
losses. At the end of the experiment you will receive your total sum of Token (including
the lump sum payment) in addition to the £4 show-up fee. Your earnings will be paid
out in cash.
You are not allowed to communicate with the other participants. Please ask the experi-
menter if you have any questions. The violation of this rule will lead to the exclusion of
the experiment and of all the above mentioned payments.
The data collected during the study will not be matched with your identity at any point.
Short description of the study
At the beginning of the experiment you will be randomly assigned to a group of four.
Hence, there will be three other participants in the group with you. The group com-
position will not change during the course of the study. You will only interact
with the members of your own group. Every group member has the same possibility as
the other members and will receive the same instructions.
The experiment consists of two parts. The instructions for the second part will be
handed out after the conclusion of the first part. Your total income will be a sum of the
two parts. The first part of the experiment consists of 15 periods. Each of the 4 group
members will have to decide in each period how many Token they want to contribute to
the project. Each group member can contribute between 0 and 20 Token to the project.
Each period consists of 2 stages:
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1. During the first stage each group member has the opportunity to express how much
he or she thinks that every group member should contribute to the project.
2. During the second stage each group member decides how many Token he or she
will contribute to the project.
At the end of each period you will be informed about how much you will have earned
during this period and about the composition of these earnings. On the following pages,
we will describe the exact procedure of the experiment.
Procedure of the study
At the beginning of the first part you will be randomly assigned to a group of four. Hence,
you and three other participants will together form one group. These groups will remain
unchanged for the whole experiment.
At the beginning of each period – during stage 1 – you will be able to indicate how much
each group member should contribute to the project in your opinion. The average value
will be conveyed to all members of your group. During stage 2 you will decide how much
you want to contribute to the project. You will receive a share of the earnings of the
project, which in turn depends on the decisions of all group members. The earnings of
the project will be divided equally among all four group members. Further details will be
described below. During the first part of the experiment these 2 stages will be repeated
15 times. Afterwards the instructions for the second part will be distributed.
The stages of the experiment in detail
Stage 1 – Communication about how much each member should contribute
to the project
At the beginning of each period you will be asked the following questions (see below the
monitor screen for stage 1):
“In your opinion, how many Token should each group member contribute to the project?”
Since every group member can contribute between 0 and 20 Token to the project, you
have to answer this question with a whole number from the range of 0 to 20.
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Screen stage 1: Input of your answer into the empty box and confirmation with “Con-
tinue”
The average of the answers of your group will be calculated and subsequently
conveyed to each group member. The average will be rounded to the nearest whole
number. This information will be available on the monitor screen of stage 2 (see below).
Stage 2 – Decision about how much to contribute to the project
In every period each group member will get 20 Token. Each group member has to decide
how much he or she wants to contribute to the project. Every whole number between
0 and 20 can be chosen. Each group member profits equally from the earnings of the
project. The sum of the contributed Token will be multiplied by 1.6 (+60% of
all the contributions) and will be equally redistributed.
The earnings of the project can be calculated by 1.6*X Token, X Token being the sum
of all contributions. This amount will be equally redistributed to all group members. In
other words, each group member will receive 1.6∗X
4
= 0.4 X Token. Therefore, for every
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contributed Token, each group member will receive 0.4 Token (including you). You can
keep the Token, which you will not have contributed, for yourself. These Token will be
part of your total earnings. The input is made as shown in the monitor screen below.
Earnings from the project for each group member
=
0.4 * amount of contributed Tokens
Examples:
• Assuming each group member will contribute 20 Token to the project, 80 Token
will be available for the project in total. Each group member will receive 0.4*80 =
32 Token from the project.
• Assuming nobody will contribute to the project (0 Token), then nobody will receive
earnings from the project since every group member decided to keep 20 Token for
him- or herself.
• Assuming you contribute 5 Token to the project and each of the other group mem-
bers contributes 10 Token, then you will get 0.4*(5+10+10+10) = 14 Token in
addition to the 15 Token (which you did not contribute). The other group mem-
bers will get 14 Token from the project as well, but they will only have 10 Token
left from before.
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Screen stage 2: Input of your answer into the empty box and confirmation with “Con-
tinue”
Overview of total earnings in one period
At the end of each period you will be informed about your earnings during that period
and how it is composed (see monitor screen below). Your contribution is indicated in
the first row (labeled “you”). You will also see the contribution of the other members
in the rows below. Please be aware of the fact that the order in which the
contributions of the other three group members are shown is different for
each period, since the identification number for each group member will be
randomly assigned every period. More specifically, this means that the person behind
the identification number 3 for example, can be a different group member from period
to period. Note the identification numbers stay the same within one period.
At the end of each period each group member receives an additional 15 Token, these 15
Token are part of your period income. The formula below will show you how the earnings
are composed during one period.
196
Earnings in one period of a group member
=
(20 Token) – (Contribution to the project)
+
(0.4 Token * sum of all contributions to the project)
+
(15 Token)
Screen at the end of each period showing an overview of the period and your period
earnings. Confirmation with “Continue”
Control questions
Please answer the following questions and raise your hand as soon as you have finished.
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1. Assuming nobody contributes anything (including you) to the project.
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
2. Assuming everybody contributes 20 Tokens to the project (including you).
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
3. Assuming the other three group members contribute in total 30 Token to the
project.
a) How much are your earnings in this period if you contribute 0 Token (addition-
ally to the 30 Token of the other members) to the project? Token
b) How much are your earnings in this period if you contribute 15 Tokens (addi-
tionally to the 30 Token of the other members) to the project?
Token
4. Assuming you contribute 8 Token to the project.
a) How much are your earnings if the other group members contribute in total 7
Token to the project (in addition to your contribution of 8 Token)?
Token
b) How much are your earnings if the other group members contribute in total 22
Token to the project (in addition to your contribution of 8 Token)?
Token




Instructions sessions NFnoP–noNFnoP Part 2
Second part of the study
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
Procedure of the second part
The second part of the study consists again of 15 periods. Stage 2 remains the same as
in the first part. However, stage 1 is eliminated. More precisely, this means that you
and the other members will not be asked the following question at the beginning of
the period: “In your opinion, how many Tokens should each group member contribute to
the project?”
Stage 2 stay the same as in the first part. Since stage 1 will not be a part of the
experiment anymore, the following information will no longer be available: “According
to the average opinion of your group each group member should contribute the following
number of Token:”
You will form a group together with the same three participants as in the first part. The
composition of the group will therefore not change.
Your total income will be the sum of your earnings in the first and second part.
Instructions sessions noNF–NF Part 1
Welcome
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
General information
You are now participating in an economic experiment. You will receive a fixed amount
of 5 Pounds Sterling. During the study you will be able to earn more money. You will
receive your earnings in cash at the end of the study.
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During the experiment we talk about Token instead of Pounds Sterling. Initially, your
earnings will therefore be calculated in Token. At the end of the experiment, the total
sum of Token is converted into Pounds. The following condition will hold:
1 Token = 1p
Every participant will get (additional to the show-up fee of £5) a one-time lump sum
payment of 200 Token. With this lump sum payment you will be able to cover possible
losses. At the end of the experiment you will receive your total sum of Token (including
the lump sum payment) in addition to the £4 show-up fee. Your earnings will be paid
out in cash.
You are not allowed to communicate with the other participants. Please ask the experi-
menter if you have any questions. The violation of this rule will lead to the exclusion of
the experiment and of all the above mentioned payments.
The data collected during the study will not be matched with your identity at any point.
Short description of the study
At the beginning of the experiment you will be randomly assigned to a group of four.
Hence, there will be three other participants in the group with you. The group com-
position will not change during the course of the study. You will only interact
with the members of your own group. Every group member has the same possibility as
the other members and will receive the same instructions.
The experiment consists of two parts. The instructions for the second part will be
handed out after the conclusion of the first part. Your total income will be a sum of the
two parts. The first part of the experiment consists of 15 periods. Each of the 4 group
members will have to decide in each period how many Token they want to contribute to
the project. Each group member can contribute between 0 and 20 Token to the project.
Each period consists of 3 stages:
1. During the first stage each group member decides how many Token he or she will
contribute to the project.
2. During the second stage every group member will be informed about how many
Token will have been contributed by the other group members. Afterwards the
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members will be able to spend Token in order to reduce the earnings of the other
group members.
3. During the final stage the group members will again get the chance to spend Token
in order to reduce the earnings of the other group members. They will, however,
only be able to reduce the earnings of those group members, who reduced their
earnings during the second stage.
At the end of each period you will be informed about how much you will have earned
during this period and about the composition of these earnings. On the following pages,
we will describe the exact procedure of the experiment.
Procedure of the study
At the beginning of the first part you will be randomly assigned to a group of four. Hence,
you and three other participants will together form one group. These groups will remain
unchanged for the whole experiment.
At the beginning of each period – during stage 1 – you will decide how much you want to
contribute to the project. You will receive a share of the earnings of the project, which in
turn depends on the decisions of all group members. The earnings of the project will be
divided equally among all four group members. Further details will be described below.
During stage 2 you will be informed about how much the other group members will
indeed have contributed to the project. In addition, you will be able to use your Token
in order to reduce the earnings of the other group members during this stage. This will
be possible through the assignment of reduction points. During stage 3 the members
whose earnings were reduced by other group members during stage 2, will in turn be
able to assign counter reduction points to those and only those group members. During
the first part of the experiment these 3 stages will be repeated 15 times. Afterwards the
instructions for the second part will be distributed.
The stages of the experiment in detail
Stage 1 – Decision about how much to contribute to the project
In every period each group member will get 20 Token. Each group member has to decide
how much he or she wants to contribute to the project. Every whole number between
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0 and 20 can be chosen. Each group member profits equally from the earnings of the
project. The sum of the contributed Token will be multiplied by 1.6 (+60% of
all the contributions) and will be equally redistributed.
The earnings of the project can be calculated by 1.6*X Token, X Token being the sum
of all contributions. This amount will be equally redistributed to all group members. In
other words, each group member will receive 1.6∗X
4
= 0.4 X Token. Therefore, for every
contributed Token, each group member will receive 0.4 Token (including you). You can
keep the Token, which you will not have contributed, for yourself. These Token will be
part of your total earnings. The input is made as shown in the monitor screen below.
Earnings from the project for each group member
=
0.4 * amount of contributed Tokens
Examples:
• Assuming each group member will contribute 20 Token to the project, 80 Token
will be available for the project in total. Each group member will receive 0.4*80 =
32 Token from the project.
• Assuming nobody will contribute to the project (0 Token), then nobody will receive
earnings from the project since every group member decided to keep 20 Token for
him- or herself.
• Assuming you contribute 5 Token to the project and each of the other group mem-
bers contributes 10 Token, then you will get 0.4*(5+10+10+10) = 14 Token in
addition to the 15 Token (which you did not contribute). The other group mem-
bers will get 14 Token from the project as well, but they will only have 10 Token
left from before.
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Screen stage 1: Input of your answer into the empty box and confirmation with “Con-
tinue”
Stage 2 – Assignment of reduction points
At the beginning of this stage each group member will receive 10 additional Token. These
Token can be used to reduce the earnings of the other members of the group. You can do
this by assigning reduction points. At the beginning of this stage you will see how much
the other group members will have contributed to the project (see monitor screen below).
Afterwards, you will decide whether or not you want to assign reduction points to other
group members, and in case you want to do so, how many reduction points you want
to assign. You have to pay 1 Token for each reduction point you want to assign. The
group member’s earnings will be reduced by 3 Token for every reduction point received.
More specifically, you can pay 1 Token to reduce the earnings of another member by 3
Tokens. You can distribute a maximum of 10 reduction points. The other members have
the same possibility as you do.
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Screen stage 2: Input of the number of reduction points into the three empty boxes and
confirmation with “Continue”.
On the screen you will see, besides the indication of the period and the remaining time,
how high the contribution of the other members was. Your contribution is indicated
in the first row (labeled “you”). You will also see the contribution of the other mem-
bers in the rows below. Please be aware of the fact that the order in which
the contributions of the other three group members are shown is different
for each period, since the identification number for each group member will
be randomly assigned every period. More specifically, this means that the person
behind the identification number 3 for example, can be a different group member from pe-
riod to period. Note the identification numbers stay the same within one period.
Stage 3 – Assignment of counter reduction points
At the beginning of this stage each group member will receive an additional 5 Token.
These Token can be used to reduce the earnings of those group members, who reduced
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your own earnings in stage 2. Furthermore, you will receive information about who
assigned you how many reduction points and you will also see how many Tokens were
contributed by you and by the other group members. Afterwards, you can state on the
respective line if you want to assign counter reduction points. If that is the case, you have
to state how many counter reduction points you want to assign. The cost of assigning
a counter reduction point is, as in stage 2, 1 Token per point. Each received counter
reduction point will lead to a reduction of earnings of 3 Token. You can distribute a
maximum of 5 counter reduction points.
Screen stage 3: Input of your answer into the empty box and confirmation with “Con-
tinue”
Overview of total earnings in one period
At the end of each period you will be informed about your earnings during that period
and how it is composed (see monitor screen below). You will see the contributions to the
project of all group members, the number of reduction points that you assigned to the
other members, the number of received reduction points, the counter reduction points
you assigned and your received counter reduction points. The formula below will show
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you how the earnings are composed during one period.
Earnings in one period of a group member
=
(20 Token) – (Contribution to the project)
+
(0.4 Token * sum of all contributions to the project)
+
(10 Token) – (1 Token * number of assigned reduction points)
-
(3 Token * number of received reduction points)
+
(5 Token) - (1 Token * number of assigned counter reduction points)
-
(3 Tokens * number of received counter reduction points)
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Screen at the end of each period showing an overview of the period and your period
earnings. Confirmation with “Continue”
Control questions
Please answer the following questions and raise your hand as soon as you have finished.
1. Assuming nobody contributes anything (including you) to the project, and nobody
assigns reduction points nor counter reduction points.
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
2. Assuming everybody contributes 20 Tokens to the project (including you). Fur-
thermore, nobody assigns reduction points nor counter reduction points.
How much are your earnings in this period? Token
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How much are the earnings of the other group members? Token
3. Assuming the other three group members contribute in total 30 Token to the
project. Furthermore, nobody assigns reduction points nor counter reduction points.
a) How much are your earnings in this period if you contribute 0 Token (addition-
ally to the 30 Token of the other members) to the project? Token
b) How much are your earnings in this period if you contribute 15 Tokens (addi-
tionally to the 30 Token of the other members) to the project?
Token
4. Assuming you contribute 8 Token to the project. Furthermore, nobody assigns re-
duction points nor counter reduction points.
a) How much are your earnings if the other group members contribute in total 7
Token to the project (in addition to your contribution of 8 Token)?
Token
b) How much are your earnings if the other group members contribute in total 22
Token to the project (in addition to your contribution of 8 Token)?
Token
5. Assuming you assign 5 reduction points to another group member.
a) How much does this decrease the earnings of the other group member?
Token
b) Assume another member assigns 2 counter reduction points to you. How much
does this decrease your earnings? Token
6. Can you assign counter reduction points during stage 3 to another member if you
did not receive any reduction points from that member during stage 2?
YES NO




Instructions sessions noNF–NF Part 2
Second part of the study
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
Procedure of the second part
The second part of the study consists again of 15 periods. Every period consists of the
same 3 stages as in the first part. The only change will be the incorporation of a new
stage at the beginning of each period. This new stage will be implemented before stage
1 from the first part. During this stage each member will have the possibility to say how
much he or she thinks that each group member should contribute to the project.
New stage – Communication about how much each member should
contribute to the project
At the beginning of each period you will be asked the following questions (see below the
monitor screen for new stage):
“In your opinion, how many Token should each group member contribute to the project?”
Since every group member can contribute between 0 and 20 Token to the project, you
have to answer this question with a whole number from the range of 0 to 20.
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Screen new stage: Input of your answer into the empty box and confirmation with “Con-
tinue”
The average of the answers of your group will be calculated and subsequently
conveyed to each group member. The average will be rounded to the nearest whole
number. This information will be available on the monitor screen of the stage during
which you will have to decide how much you want to contribute to the project (see
below).
210
New monitor screen for the stage – decision of contribution to the project: Input of your
answer into the empty box and confirmation with “Continue”
Stage 1, 2 and 3 will stay the same as in the first part. Since we are incorporating a
new stage the subsequent information will be available during all of the following stages:
“According to the average opinion of the group each group member should contribute
the following number of Token:”. This information will be available in the header during
stage 2 (assignment of reduction points), stage 3 (assignment of counter reduction points),
as well as during the overview of the period earnings.
You will form a group together with the same three participants as in the first part. The
composition of the group will therefore not change.
Your total income will be the sum of your earnings in the first and second part.
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Instructions sessions noNFnoP–NFnoP Part 1
Welcome
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
General information
You are now participating in an economic experiment. You will receive a fixed amount
of 5 Pounds Sterling. During the study you will be able to earn more money. You will
receive your earnings in cash at the end of the study.
During the experiment we talk about Token instead of Pounds Sterling. Initially, your
earnings will therefore be calculated in Token. At the end of the experiment, the total
sum of Token is converted into Pounds. The following condition will hold:
1 Token = 1p
Every participant will get (additional to the show-up fee of £5) a one-time lump sum
payment of 200 Token. With this lump sum payment you will be able to cover possible
losses. At the end of the experiment you will receive your total sum of Token (including
the lump sum payment) in addition to the £4 show-up fee. Your earnings will be paid
out in cash.
You are not allowed to communicate with the other participants. Please ask the experi-
menter if you have any questions. The violation of this rule will lead to the exclusion of
the experiment and of all the above mentioned payments.
The data collected during the study will not be matched with your identity at any point.
Short description of the study
At the beginning of the experiment you will be randomly assigned to a group of four.
Hence, there will be three other participants in the group with you. The group com-
position will not change during the course of the study. You will only interact
with the members of your own group. Every group member has the same possibility as
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the other members and will receive the same instructions.
The experiment consists of two parts. The instructions for the second part will be
handed out after the conclusion of the first part. Your total income will be a sum of the
two parts. The first part of the experiment consists of 15 periods. Each of the 4 group
members will have to decide in each period how many Token they want to contribute to
the project. Each group member can contribute between 0 and 20 Token to the project.
Each period consists of 1 stage:
1. During this stage each group member decides how many Token he or she will con-
tribute to the project.
At the end of each period you will be informed about how much you will have earned
during this period and about the composition of these earnings. On the following pages,
we will describe the exact procedure of the experiment.
Procedure of the study
At the beginning of the first part you will be randomly assigned to a group of four. Hence,
you and three other participants will together form one group. These groups will remain
unchanged for the whole experiment.
In each stage you will decide how much you want to contribute to the project. You will
receive a share of the earnings of the project, which in turn depends on the decisions of
all group members. The earnings of the project will be divided equally among all four
group members. Further details will be described below. During the first part of the
experiment such a period will be repeated 15 times. Afterwards the instructions for the
second part will be distributed.
The experiment in detail
Decision about how much to contribute to the project
In every period each group member will get 20 Token. Each group member has to decide
how much he or she wants to contribute to the project. Every whole number between
0 and 20 can be chosen. Each group member profits equally from the earnings of the
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project. The sum of the contributed Token will be multiplied by 1.6 (+60% of
all the contributions) and will be equally redistributed.
The earnings of the project can be calculated by 1.6*X Token, X Token being the sum
of all contributions. This amount will be equally redistributed to all group members. In
other words, each group member will receive 1.6∗X
4
= 0.4 X Token. Therefore, for every
contributed Token, each group member will receive 0.4 Token (including you). You can
keep the Token, which you will not have contributed, for yourself. These Token will be
part of your total earnings. The input is made as shown in the monitor screen below.
Earnings from the project for each group member
=
0.4 * amount of contributed Tokens
Examples:
• Assuming each group member will contribute 20 Token to the project, 80 Token
will be available for the project in total. Each group member will receive 0.4*80 =
32 Token from the project.
• Assuming nobody will contribute to the project (0 Token), then nobody will receive
earnings from the project since every group member decided to keep 20 Token for
him- or herself.
• Assuming you contribute 5 Token to the project and each of the other group mem-
bers contributes 10 Token, then you will get 0.4*(5+10+10+10) = 14 Token in
addition to the 15 Token (which you did not contribute). The other group mem-
bers will get 14 Token from the project as well, but they will only have 10 Token
left from before.
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Screen contribution: Input of your answer into the empty box and confirmation with
“Continue”
Overview of total earnings in one period
At the end of each period you will be informed about your earnings during that period
and how it is composed (see monitor screen below). Your contribution is indicated in
the first row (labeled “you”). You will also see the contribution of the other members
in the rows below. Please be aware of the fact that the order in which the
contributions of the other three group members are shown is different for
each period, since the identification number for each group member will be
randomly assigned every period. More specifically, this means that the person behind
the identification number 3 for example, can be a different group member from period
to period. Note the identification numbers stay the same within one period.
At the end of each period each group member receives an additional 15 Token, these 15
Token are part of your period income. The formula below will show you how the earnings
are composed during one period.
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Earnings in one period of a group member
=
(20 Token) – (Contribution to the project)
+
(0.4 Token * sum of all contributions to the project)
+
(15 Token)
Screen at the end of each period showing an overview of the period and your period
earnings. Confirmation with “Continue”
Control questions
Please answer the following questions and raise your hand as soon as you have finished.
216
1. Assuming nobody contributes anything (including you) to the project.
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
2. Assuming everybody contributes 20 Tokens to the project (including you).
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
3. Assuming the other three group members contribute in total 30 Token to the
project.
a) How much are your earnings in this period if you contribute 0 Token (addition-
ally to the 30 Token of the other members) to the project? Token
b) How much are your earnings in this period if you contribute 15 Tokens (addi-
tionally to the 30 Token of the other members) to the project?
Token
4. Assuming you contribute 8 Token to the project.
a) How much are your earnings if the other group members contribute in total 7
Token to the project (in addition to your contribution of 8 Token)?
Token
b) How much are your earnings if the other group members contribute in total 22
Token to the project (in addition to your contribution of 8 Token)?
Token




Instructions sessions noNFnoP–NFnoP Part 2
The second part of the study consists again of 15 periods. Every period consists of the
same contribution decision as in the first part. Additionally, there is a new
stage at right at the beginning for every period (before the decision about the
contribution). During this stage each member will have the possibility to say how much
he or she thinks that each group member should contribute to the project.
New stage – Communication about how much each member should
contribute to the project
At the beginning of each period you will be asked the following questions (see below the
monitor screen for new stage):
“In your opinion, how many Token should each group member contribute to the project?”
Since every group member can contribute between 0 and 20 Token to the project, you
have to answer this question with a whole number from the range of 0 to 20.
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Screen new stage: Input of your answer into the empty box and confirmation with “Con-
tinue”
The average of the answers of your group will be calculated and subsequently
conveyed to each group member. The average will be rounded to the nearest whole
number. This information will be available on the monitor screen of the stage during
which you will have to decide how much you want to contribute to the project (see
below).
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New monitor screen for the stage – decision of contribution to the project: Input of your
answer into the empty box and confirmation with “Continue”
You will form a group together with the same three participants as in the first part. The
composition of the group will therefore not change.
Your total income will be the sum of your earnings in the first and second part.
Instructions sessions noNF–noNF Part 1
Welcome
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
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General information
You are now participating in an economic experiment. You will receive a fixed amount
of 5 Pounds Sterling. During the study you will be able to earn more money. You will
receive your earnings in cash at the end of the study.
During the experiment we talk about Token instead of Pounds Sterling. Initially, your
earnings will therefore be calculated in Token. At the end of the experiment, the total
sum of Token is converted into Pounds. The following condition will hold:
1 Token = 1p
Every participant will get (additional to the show-up fee of £5) a one-time lump sum
payment of 200 Token. With this lump sum payment you will be able to cover possible
losses. At the end of the experiment you will receive your total sum of Token (including
the lump sum payment) in addition to the £4 show-up fee. Your earnings will be paid
out in cash.
You are not allowed to communicate with the other participants. Please ask the experi-
menter if you have any questions. The violation of this rule will lead to the exclusion of
the experiment and of all the above mentioned payments.
The data collected during the study will not be matched with your identity at any point.
Short description of the study
At the beginning of the experiment you will be randomly assigned to a group of four.
Hence, there will be three other participants in the group with you. The group com-
position will not change during the course of the study. You will only interact
with the members of your own group. Every group member has the same possibility as
the other members and will receive the same instructions.
The experiment consists of two parts. The instructions for the second part will be
handed out after the conclusion of the first part. Your total income will be a sum of the
two parts. The first part of the experiment consists of 15 periods. Each of the 4 group
members will have to decide in each period how many Token they want to contribute to
the project. Each group member can contribute between 0 and 20 Token to the project.
Each period consists of 3 stages:
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1. During the first stage each group member decides how many Token he or she will
contribute to the project.
2. During the second stage every group member will be informed about how many
Token will have been contributed by the other group members. Afterwards the
members will be able to spend Token in order to reduce the earnings of the other
group members.
3. During the final stage the group members will again get the chance to spend Token
in order to reduce the earnings of the other group members. They will, however,
only be able to reduce the earnings of those group members, who reduced their
earnings during the second stage.
At the end of each period you will be informed about how much you will have earned
during this period and about the composition of these earnings. On the following pages,
we will describe the exact procedure of the experiment.
Procedure of the study
At the beginning of the first part you will be randomly assigned to a group of four. Hence,
you and three other participants will together form one group. These groups will remain
unchanged for the whole experiment.
At the beginning of each period – during stage 1 – you will decide how much you want to
contribute to the project. You will receive a share of the earnings of the project, which in
turn depends on the decisions of all group members. The earnings of the project will be
divided equally among all four group members. Further details will be described below.
During stage 2 you will be informed about how much the other group members will
indeed have contributed to the project. In addition, you will be able to use your Token
in order to reduce the earnings of the other group members during this stage. This will
be possible through the assignment of reduction points. During stage 3 the members
whose earnings were reduced by other group members during stage 2, will in turn be
able to assign counter reduction points to those and only those group members. During
the first part of the experiment these 3 stages will be repeated 15 times. Afterwards the
instructions for the second part will be distributed.
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The stages of the experiment in detail
Stage 1 – Decision about how much to contribute to the project
In every period each group member will get 20 Token. Each group member has to decide
how much he or she wants to contribute to the project. Every whole number between
0 and 20 can be chosen. Each group member profits equally from the earnings of the
project. The sum of the contributed Token will be multiplied by 1.6 (+60% of
all the contributions) and will be equally redistributed.
The earnings of the project can be calculated by 1.6*X Token, X Token being the sum
of all contributions. This amount will be equally redistributed to all group members. In
other words, each group member will receive 1.6∗X
4
= 0.4 X Token. Therefore, for every
contributed Token, each group member will receive 0.4 Token (including you). You can
keep the Token, which you will not have contributed, for yourself. These Token will be
part of your total earnings. The input is made as shown in the monitor screen below.
Earnings from the project for each group member
=
0.4 * amount of contributed Tokens
Examples:
• Assuming each group member will contribute 20 Token to the project, 80 Token
will be available for the project in total. Each group member will receive 0.4*80 =
32 Token from the project.
• Assuming nobody will contribute to the project (0 Token), then nobody will receive
earnings from the project since every group member decided to keep 20 Token for
him- or herself.
• Assuming you contribute 5 Token to the project and each of the other group mem-
bers contributes 10 Token, then you will get 0.4*(5+10+10+10) = 14 Token in
addition to the 15 Token (which you did not contribute). The other group mem-
bers will get 14 Token from the project as well, but they will only have 10 Token
left from before.
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Screen stage 1: Input of your answer into the empty box and confirmation with “Con-
tinue”
Stage 2 – Assignment of reduction points
At the beginning of this stage each group member will receive 10 additional Token. These
Token can be used to reduce the earnings of the other members of the group. You can do
this by assigning reduction points. At the beginning of this stage you will see how much
the other group members will have contributed to the project (see monitor screen below).
Afterwards, you will decide whether or not you want to assign reduction points to other
group members, and in case you want to do so, how many reduction points you want
to assign. You have to pay 1 Token for each reduction point you want to assign. The
group member’s earnings will be reduced by 3 Token for every reduction point received.
More specifically, you can pay 1 Token to reduce the earnings of another member by 3
Tokens. You can distribute a maximum of 10 reduction points. The other members have
the same possibility as you do.
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Screen stage 2: Input of the number of reduction points into the three empty boxes and
confirmation with “Continue”.
On the screen you will see, besides the indication of the period and the remaining time,
how high the contribution of the other members was. Your contribution is indicated
in the first row (labeled “you”). You will also see the contribution of the other mem-
bers in the rows below. Please be aware of the fact that the order in which
the contributions of the other three group members are shown is different
for each period, since the identification number for each group member will
be randomly assigned every period. More specifically, this means that the person
behind the identification number 3 for example, can be a different group member from pe-
riod to period. Note the identification numbers stay the same within one period.
Stage 3 – Assignment of counter reduction points
At the beginning of this stage each group member will receive an additional 5 Token.
These Token can be used to reduce the earnings of those group members, who reduced
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your own earnings in stage 2. Furthermore, you will receive information about who
assigned you how many reduction points and you will also see how many Tokens were
contributed by you and by the other group members. Afterwards, you can state on the
respective line if you want to assign counter reduction points. If that is the case, you have
to state how many counter reduction points you want to assign. The cost of assigning
a counter reduction point is, as in stage 2, 1 Token per point. Each received counter
reduction point will lead to a reduction of earnings of 3 Token. You can distribute a
maximum of 5 counter reduction points.
Screen stage 3: Input of your answer into the empty box and confirmation with “Con-
tinue”
Overview of total earnings in one period
At the end of each period you will be informed about your earnings during that period
and how it is composed (see monitor screen below). You will see the contributions to the
project of all group members, the number of reduction points that you assigned to the
other members, the number of received reduction points, the counter reduction points
you assigned and your received counter reduction points. The formula below will show
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you how the earnings are composed during one period.
Earnings in one period of a group member
=
(20 Token) – (Contribution to the project)
+
(0.4 Token * sum of all contributions to the project)
+
(10 Token) – (1 Token * number of assigned reduction points)
-
(3 Token * number of received reduction points)
+
(5 Token) - (1 Token * number of assigned counter reduction points)
-
(3 Tokens * number of received counter reduction points)
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Screen at the end of each period showing an overview of the period and your period
earnings. Confirmation with “Continue”
Control questions
Please answer the following questions and raise your hand as soon as you have finished.
1. Assuming nobody contributes anything (including you) to the project, and nobody
assigns reduction points nor counter reduction points.
How much are your earnings in this period? Token
How much are the earnings of the other group members? Token
2. Assuming everybody contributes 20 Tokens to the project (including you). Fur-
thermore, nobody assigns reduction points nor counter reduction points.
How much are your earnings in this period? Token
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How much are the earnings of the other group members? Token
3. Assuming the other three group members contribute in total 30 Token to the
project. Furthermore, nobody assigns reduction points nor counter reduction points.
a) How much are your earnings in this period if you contribute 0 Token (addition-
ally to the 30 Token of the other members) to the project? Token
b) How much are your earnings in this period if you contribute 15 Tokens (addi-
tionally to the 30 Token of the other members) to the project?
Token
4. Assuming you contribute 8 Token to the project. Furthermore, nobody assigns re-
duction points nor counter reduction points.
a) How much are your earnings if the other group members contribute in total 7
Token to the project (in addition to your contribution of 8 Token)?
Token
b) How much are your earnings if the other group members contribute in total 22
Token to the project (in addition to your contribution of 8 Token)?
Token
5. Assuming you assign 5 reduction points to another group member.
a) How much does this decrease the earnings of the other group member?
Token
b) Assume another member assigns 2 counter reduction points to you. How much
does this decrease your earnings? Token
6. Can you assign counter reduction points during stage 3 to another member if you
did not receive any reduction points from that member during stage 2?
YES NO




Instructions sessions noNF–noNF Part 2
Second part of the study
Please read through the following instructions carefully. If you have any questions, please
raise your hand and we will immediately send an employee to your assigned place.
Procedure of the second part
The second part of the study consists again of 15 periods. Every period consists of the
same stages as in the first part. You will form a group together with the same three
participants as in the first part. The composition of the group will therefore not change.
Your total income will be the sum of your earnings in the first and second part.
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3 Instructions Chapter V
Instructions Dissuasion Treatment
Welcome
Thank you for participating in this study. For completion of this study you will be paid
a participation fee of CHF 10. You can also earn additional money. How much money
you earn (in addition to the CHF 10) depends on your decisions and chance.
Study Standards
This study is conducted by researchers at the University of Zurich. At the beginning of
the session we took a picture of you. This picture will be shown to the other participants
at some point during today’s session. The details are outlined below. Your picture is not
shown to anyone except for the participants in this session. It will be deleted immediately
after the session; no copies will be retained.
All data gathered during this study will be completely anonymized. Neither the re-
searchers nor anyone else will be able to link your behavior (e.g. answers, decisions) to
any personally identifiable information (e.g. your name).
In line with the scientific standards of this lab, we will not lie to you at any time during
this session.
Rules
If, at any time during the session, you have a question, please do not hesitate to ask us
for help. To do so, please raise your hand, and wait for a member of staff to come to
your assistance.
During the entire session, please do not talk or otherwise communicate with other par-
ticipants. Please turn your mobile phone completely off. If you violate these rules, we
will have to exclude you from the session and you will not be paid.
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Addiotional Earnings
In addition to the participation fee, you can earn money by answering understanding
questions, completing a job, and answering the survey at the end.
On your desk, there is a handout with the understanding questions. These questions are
designed to help you to check whether you fully understand the instructions. You will be
paid an additional CHF 10 for answering all questions (therefore, in today’s study you
will earn at least CHF 20).
Make sure you fully understand everything, this will allow you to earn additional money.
Please do not hesitate to ask for help by raising your hand.
Next, we describe the job. It is your choice whether or not to do the job.
The Job
You have the possibility to earn money by choosing to do a job related to smoking tobacco.
The job involves wrapping three cigarettes in gift wrap paper and placing them into a
gift bag. The cigarettes are manufactured by British American Tobacco and sold under
its Parisienne™ brand. You find the supplies needed for this job (cigarettes, gift wrap
paper, ribbons, stickers, gift bag) on your desk. Also, on your desk there is an example
of a wrapped cigarette.
You will be paid for doing this job. You can decide whether to do the job or not. That is,
you have the choice between wrapping the three cigarettes and earning additional money,
or not doing the job and not earning any additional money.
All gift bags prepared today will be distributed to young adults. These young adults
participate in a short event related to tobacco. During this event, each young adult will
receive one gift bag. You prepare one of these gift bags. Thus, one adult will receive your
gift bag. He or she will receive three free cigarettes if you do the job (wrap cigarettes,
place them in bag). He or she will receive a gift bag without any cigarettes if you do not
do the job. Therefore, depending on your decision this young adult will or will not be
exposed to this British American Tobacco product.
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Procedure
1. Video: Once all participants have read the instructions, and have answered all
understanding questions, the computer program will be started. The computer
first shows you a video. The video is called “The Truth About Tobacco: How
Much is a Life Worth?” and is produced by the American Cancer Society.
2. Your decision: After you have seen the video, you will make your decision on
whether you accept or decline to do the job of wrapping 3 Parisienne™ cigarettes
manufactured by British American Tobacco in gift wrap paper. We will explain in
a moment what your exact choices will be. If you decline to do the job, you will
not have to wrap any cigarettes, and you will not earn any additional money.
3. Survey: After all participants made their decisions, you will complete a short survey.
4. Job: Afterwards, participants will be asked to do their jobs according to their
choices. Do not start working on the job before you are told to do so. Once all
participants are done, we will collect all gift bags. If you accepted to do the job, we
will check that you have carefully completed the job according to the instructions.
If you refuse to complete the job when you in fact stated to accept it, you will not
receive any payment for this study (you will not even receive your participation
fee). Note that you will always have the option to decline to do the job.
5. Decisions of all participants displayed: Next, your decision whether or not to do
the job will be shown to all other participants in the session, together with your
picture. We will explain the details in a moment. All other participants are exactly
in the same situation as you are, that is, they receive the same instructions, watch
the same video, answer the same questions, face the same choices, and their choices
will be shown to all participants (including you).
6. Payment: At the end of the session, all participants receive their payment in private.
We ask for your understanding that you cannot leave early if you have finished fast
for any reason (e.g., because you are fast at wrapping cigarettes or declined to wrap
cigarettes).
Our Choices
In the following, we explain how you make your choices regarding accepting or declining
to do the job.
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At the end of the session, the computer will randomly select a wage between 0 and 25
CHF (“drawn wage”), in increments of 1 CHF. The drawn wage will be the same for
every participant in today’s session and will be the actual wage that you receive for doing
the job. However, you will not know the drawn wage until the end of the session. Instead,
you have to specify for each possible wage whether you accept or decline the job at this
wage. At the end of the session, you will learn the drawn wage, and you will have to
implement your choice that corresponds to this wage.
• If you have accepted to do the job at the drawn wage, you will have to do the job
and receive the drawn wage.
• If you have declined to do the job at the drawn wage, you will not do the job, and
you will not receive the drawn wage.
Recall that you will receive at least the participation fee of CHF 10 plus the CHF 10
from answering the understanding questions.
You will make your decisions on a screen that looks like the picture on page 4. Please
take a moment to look at page 4, and read the following explanations:
Box “I decline to do the job for any wage”
If you tick this box, you do not have to make any other decisions in the table. Simply
click OK to confirm and proceed. If you choose to tick this box, you will not wrap any
cigarettes, and you will not earn any wage.
Table
Each row in the table corresponds to one possible wage. The wages are indicated in the
middle column of the table in bold. You will choose, for each possible wage, whether to
wrap the cigarettes or not. You will indicate your choice in each row, by either clicking
the box on the left if you choose to accept the job at that wage, or the box on the right
if you choose to decline the job at that wage.
At the end of the session the computer will randomly select one row in the table (drawn
wage). This drawn wage is the same for everyone.
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• If in that row, you indicated that you want to do the job (box on the left) at that
wage, then you will do the job and earn the wage in that row.
• If in that row, you indicated that you do not want to do the job at that wage, then
you will not do the job, and will not earn any additional wage.
The final payoff that you receive from accepting the job at a given wage (if this wage is
randomly selected to be the drawn wage) is shown in the left column and the final payoff
from declining the job at a given wage is shown in the right column.
Each row, and thus each wage, has the same probability to be drawn. Note which wage




Display of your decision
At the end of the session the computer randomly selects a wage (“drawn wage’) for all
participants. Then your picture and your choice (for the drawn wage) will be shown to
all participants in today’s session. Below you can see what exactly will be shown, there
are two possibilities:
If you accepted to wrap the cigarettes at the drawn wage:
If you declined to wrap the cigarettes at the drawn wage:
In the same manner as the other participants see your choice, you will see the picture of
each of the other participants, linked to his or her choice at the drawn wage.
If you have any questions about the instructions, please raise your hand to get assistance.
Otherwise, please turn to the handout with the understanding questions.
Understanding Questions Dissuasion
Please answer the following questions. Once you are finished, please raise
your hand and wait for a member of staff to come to you.
1. Is it possible to decline to do the job for every possible wage?
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YES NO
2. “The gift bags, including any wrapped cigarettes, will be distributed to young adults
as a present”
TRUE FALSE
3. “The video you are going to watch is produced by the American Cancer Society.”
TRUE FALSE
4. “Each other participant receives exactly the same instructions, watches the same
video of the American Cancer Society, answers the same understanding questions
and faces the same choices as you do.”
TRUE FALSE
5. “Each other participant receives exactly the same instructions, watches the same
video of the American Cancer Society, answers the same understanding questions
and faces the same choices as you do.”
TRUE FALSE
6. “At the end of the session, the computer will randomly select the wage (“drawn
wage”). The drawn wage will be the same for every participant in today’s session.”
TRUE FALSE
7. What will the other participants see about you and your choices in today’s experi-
ment? (you can choose multiple options)
Your name
Your picture
Your decision whether or not you accepted to wrap the cigarettes at each
possible wage
Your decision whether or not you accepted to wrap the cigarettes at the
“drawn wage”
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8. “All participants leave the laboratory at the same time, that is, after all participants
who accepted the job for their drawn wage are done with wrapping the cigarettes
in gift wrap paper, and everyone has completed the survey”
TRUE FALSE
9. “For this question consider the table below. Here is an example of possible choices.
This example is purely hypothetical, it is not based on actual choices of a partici-
pant.”
TRUE FALSE
a) “If the computer randomly selects the row with a wage of CHF 11, the partici-
pant does the job.” TRUE FALSE
b) Suppose the computer randomly selects the row with a wage of CHF 11. Then,
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what is the final payoff? CHF
c) Suppose the computer randomly selects the row with a wage of CHF 10. Then,
what is the final payoff? CHF
Instructions Neutral Treatment
Welcome
Thank you for participating in this study. For completion of this study you will be paid
a participation fee of CHF 10. You can also earn additional money. How much money
you earn (in addition to the CHF 10) depends on your decisions and chance.
Study Standards
This study is conducted by researchers at the University of Zurich. At the beginning of
the session we took a picture of you. This picture will be shown to the other participants
at some point during today’s session. The details are outlined below. Your picture is not
shown to anyone except for the participants in this session. It will be deleted immediately
after the session; no copies will be retained.
All data gathered during this study will be completely anonymized. Neither the re-
searchers nor anyone else will be able to link your behavior (e.g. answers, decisions) to
any personally identifiable information (e.g. your name).
In line with the scientific standards of this lab, we will not lie to you at any time during
this session.
Rules
If, at any time during the session, you have a question, please do not hesitate to ask us
for help. To do so, please raise your hand, and wait for a member of staff to come to
your assistance.
During the entire session, please do not talk or otherwise communicate with other par-
ticipants. Please turn your mobile phone completely off. If you violate these rules, we
will have to exclude you from the session and you will not be paid.
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Addiotional Earnings
In addition to the participation fee, you can earn money by answering understanding
questions, completing a job, and answering the survey at the end.
On your desk, there is a handout with the understanding questions. These questions are
designed to help you to check whether you fully understand the instructions. You will be
paid an additional CHF 10 for answering all questions (therefore, in today’s study you
will earn at least CHF 20).
Make sure you fully understand everything, this will allow you to earn additional money.
Please do not hesitate to ask for help by raising your hand.
Next, we describe the job. It is your choice whether or not to do the job.
The Job
You have the possibility to earn money by choosing to do a job related to smoking tobacco.
The job involves wrapping three cigarettes in gift wrap paper and placing them into a
gift bag. The cigarettes are manufactured by British American Tobacco and sold under
its Parisienne™ brand. You find the supplies needed for this job (cigarettes, gift wrap
paper, ribbons, stickers, gift bag) on your desk. Also, on your desk there is an example
of a wrapped cigarette.
You will be paid for doing this job. You can decide whether to do the job or not. That is,
you have the choice between wrapping the three cigarettes and earning additional money,
or not doing the job and not earning any additional money.
All gift bags prepared today will be distributed to young adults. These young adults
participate in a short event related to tobacco. During this event, each young adult will
receive one gift bag. You prepare one of these gift bags. Thus, one adult will receive your
gift bag. He or she will receive three free cigarettes if you do the job (wrap cigarettes,
place them in bag). He or she will receive a gift bag without any cigarettes if you do not
do the job. Therefore, depending on your decision this young adult will or will not be
exposed to this British American Tobacco product.
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Procedure
1. Once all participants have read the instructions, and have answered all understand-
ing questions, the computer program will be started. The computer first shows you
a video. The video is called “Scandinavia: Landscapes of Sweden” and is produced
by an independent content producer for non-commercial purposes.
2. Your decision: After you have seen the video, you will make your decision on
whether you accept or decline to do the job of wrapping 3 Parisienne™ cigarettes
manufactured by British American Tobacco in gift wrap paper. We will explain in
a moment what your exact choices will be. If you decline to do the job, you will
not have to wrap any cigarettes, and you will not earn any additional money.
3. Survey: After all participants made their decisions, you will complete a short survey.
4. Job: Afterwards, participants will be asked to do their jobs according to their
choices. Do not start working on the job before you are told to do so. Once all
participants are done, we will collect all gift bags. If you accepted to do the job, we
will check that you have carefully completed the job according to the instructions.
If you refuse to complete the job when you in fact stated to accept it, you will not
receive any payment for this study (you will not even receive your participation
fee). Note that you will always have the option to decline to do the job.
5. Decisions of all participants displayed: Next, your decision whether or not to do
the job will be shown to all other participants in the session, together with your
picture. We will explain the details in a moment. All other participants are exactly
in the same situation as you are, that is, they receive the same instructions, watch
the same video, answer the same questions, face the same choices, and their choices
will be shown to all participants (including you).
6. Payment: At the end of the session, all participants receive their payment in private.
We ask for your understanding that you cannot leave early if you have finished fast
for any reason (e.g., because you are fast at wrapping cigarettes or declined to wrap
cigarettes).
Our Choices
In the following, we explain how you make your choices regarding accepting or declining
to do the job.
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At the end of the session, the computer will randomly select a wage between 0 and 25
CHF (“drawn wage”), in increments of 1 CHF. The drawn wage will be the same for
every participant in today’s session and will be the actual wage that you receive for doing
the job. However, you will not know the drawn wage until the end of the session. Instead,
you have to specify for each possible wage whether you accept or decline the job at this
wage. At the end of the session, you will learn the drawn wage, and you will have to
implement your choice that corresponds to this wage.
• If you have accepted to do the job at the drawn wage, you will have to do the job
and receive the drawn wage.
• If you have declined to do the job at the drawn wage, you will not do the job, and
you will not receive the drawn wage.
Recall that you will receive at least the participation fee of CHF 10 plus the CHF 10
from answering the understanding questions.
You will make your decisions on a screen that looks like the picture on page 4. Please
take a moment to look at page 4, and read the following explanations:
Box “I decline to do the job for any wage”
If you tick this box, you do not have to make any other decisions in the table. Simply
click OK to confirm and proceed. If you choose to tick this box, you will not wrap any
cigarettes, and you will not earn any wage.
Table
Each row in the table corresponds to one possible wage. The wages are indicated in the
middle column of the table in bold. You will choose, for each possible wage, whether to
wrap the cigarettes or not. You will indicate your choice in each row, by either clicking
the box on the left if you choose to accept the job at that wage, or the box on the right
if you choose to decline the job at that wage.
At the end of the session the computer will randomly select one row in the table (drawn
wage). This drawn wage is the same for everyone.
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• If in that row, you indicated that you want to do the job (box on the left) at that
wage, then you will do the job and earn the wage in that row.
• If in that row, you indicated that you do not want to do the job at that wage, then
you will not do the job, and will not earn any additional wage.
The final payoff that you receive from accepting the job at a given wage (if this wage is
randomly selected to be the drawn wage) is shown in the left column and the final payoff
from declining the job at a given wage is shown in the right column.
Each row, and thus each wage, has the same probability to be drawn. Note which wage




Display of your decision
At the end of the session the computer randomly selects a wage (“drawn wage’) for all
participants. Then your picture and your choice (for the drawn wage) will be shown to
all participants in today’s session. Below you can see what exactly will be shown, there
are two possibilities:
If you accepted to wrap the cigarettes at the drawn wage:
If you declined to wrap the cigarettes at the drawn wage:
In the same manner as the other participants see your choice, you will see the picture of
each of the other participants, linked to his or her choice at the drawn wage.
If you have any questions about the instructions, please raise your hand to get assistance.
Otherwise, please turn to the handout with the understanding questions.
Understanding Questions Neutral
Please answer the following questions. Once you are finished, please raise
your hand and wait for a member of staff to come to you.
1. Is it possible to decline to do the job for every possible wage?
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YES NO
2. “The gift bags, including any wrapped cigarettes, will be distributed to young adults
as a present”
TRUE FALSE
3. “The video you are going to watch is called Scandinavia: Landscapes of Sweden.”
TRUE FALSE
4. “Each other participant receives exactly the same instructions, watches the same
video of the American Cancer Society, answers the same understanding questions
and faces the same choices as you do.”
TRUE FALSE
5. “Each other participant receives exactly the same instructions, watches the same
video of the American Cancer Society, answers the same understanding questions
and faces the same choices as you do.”
TRUE FALSE
6. “At the end of the session, the computer will randomly select the wage (“drawn
wage”). The drawn wage will be the same for every participant in today’s session.”
TRUE FALSE
7. What will the other participants see about you and your choices in today’s experi-
ment? (you can choose multiple options)
Your name
Your picture
Your decision whether or not you accepted to wrap the cigarettes at each
possible wage
Your decision whether or not you accepted to wrap the cigarettes at the
“drawn wage”
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8. “All participants leave the laboratory at the same time, that is, after all participants
who accepted the job for their drawn wage are done with wrapping the cigarettes
in gift wrap paper, and everyone has completed the survey”
TRUE FALSE
9. “For this question consider the table below. Here is an example of possible choices.
This example is purely hypothetical, it is not based on actual choices of a partici-
pant.”
TRUE FALSE
a) “If the computer randomly selects the row with a wage of CHF 11, the partici-
pant does the job.” TRUE FALSE
b) Suppose the computer randomly selects the row with a wage of CHF 11. Then,
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what is the final payoff? CHF
c) Suppose the computer randomly selects the row with a wage of CHF 10. Then,
what is the final payoff? CHF
Instructions Persuasion Treatment
Welcome
Thank you for participating in this study. For completion of this study you will be paid
a participation fee of CHF 10. You can also earn additional money. How much money
you earn (in addition to the CHF 10) depends on your decisions and chance.
Study Standards
This study is conducted by researchers at the University of Zurich. At the beginning of
the session we took a picture of you. This picture will be shown to the other participants
at some point during today’s session. The details are outlined below. Your picture is not
shown to anyone except for the participants in this session. It will be deleted immediately
after the session; no copies will be retained.
All data gathered during this study will be completely anonymized. Neither the re-
searchers nor anyone else will be able to link your behavior (e.g. answers, decisions) to
any personally identifiable information (e.g. your name).
In line with the scientific standards of this lab, we will not lie to you at any time during
this session.
Rules
If, at any time during the session, you have a question, please do not hesitate to ask us
for help. To do so, please raise your hand, and wait for a member of staff to come to
your assistance.
During the entire session, please do not talk or otherwise communicate with other par-
ticipants. Please turn your mobile phone completely off. If you violate these rules, we
will have to exclude you from the session and you will not be paid.
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Addiotional Earnings
In addition to the participation fee, you can earn money by answering understanding
questions, completing a job, and answering the survey at the end.
On your desk, there is a handout with the understanding questions. These questions are
designed to help you to check whether you fully understand the instructions. You will be
paid an additional CHF 10 for answering all questions (therefore, in today’s study you
will earn at least CHF 20).
Make sure you fully understand everything, this will allow you to earn additional money.
Please do not hesitate to ask for help by raising your hand.
Next, we describe the job. It is your choice whether or not to do the job.
The Job
You have the possibility to earn money by choosing to do a job related to smoking tobacco.
The job involves wrapping three cigarettes in gift wrap paper and placing them into a
gift bag. The cigarettes are manufactured by British American Tobacco and sold under
its Parisienne™ brand. You find the supplies needed for this job (cigarettes, gift wrap
paper, ribbons, stickers, gift bag) on your desk. Also, on your desk there is an example
of a wrapped cigarette.
You will be paid for doing this job. You can decide whether to do the job or not. That is,
you have the choice between wrapping the three cigarettes and earning additional money,
or not doing the job and not earning any additional money.
All gift bags prepared today will be distributed to young adults. These young adults
participate in a short event related to tobacco. During this event, each young adult will
receive one gift bag. You prepare one of these gift bags. Thus, one adult will receive your
gift bag. He or she will receive three free cigarettes if you do the job (wrap cigarettes,
place them in bag). He or she will receive a gift bag without any cigarettes if you do not
do the job. Therefore, depending on your decision this young adult will or will not be
exposed to this British American Tobacco product.
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Procedure
1. Once all participants have read the instructions, and have answered all understand-
ing questions, the computer program will be started. The computer first shows
you a video. The video is the official company video of British American Tobacco,
the manufacturer of Parisienne™ cigarettes. British American Tobacco features this
video on its homepage and their official corporate channel on YouTube.
2. Your decision: After you have seen the video, you will make your decision on
whether you accept or decline to do the job of wrapping 3 Parisienne™ cigarettes
manufactured by British American Tobacco in gift wrap paper. We will explain in
a moment what your exact choices will be. If you decline to do the job, you will
not have to wrap any cigarettes, and you will not earn any additional money.
3. Survey: After all participants made their decisions, you will complete a short survey.
4. Job: Afterwards, participants will be asked to do their jobs according to their
choices. Do not start working on the job before you are told to do so. Once all
participants are done, we will collect all gift bags. If you accepted to do the job, we
will check that you have carefully completed the job according to the instructions.
If you refuse to complete the job when you in fact stated to accept it, you will not
receive any payment for this study (you will not even receive your participation
fee). Note that you will always have the option to decline to do the job.
5. Decisions of all participants displayed: Next, your decision whether or not to do
the job will be shown to all other participants in the session, together with your
picture. We will explain the details in a moment. All other participants are exactly
in the same situation as you are, that is, they receive the same instructions, watch
the same video, answer the same questions, face the same choices, and their choices
will be shown to all participants (including you).
6. Payment: At the end of the session, all participants receive their payment in private.
We ask for your understanding that you cannot leave early if you have finished fast
for any reason (e.g., because you are fast at wrapping cigarettes or declined to wrap
cigarettes).
Our Choices
In the following, we explain how you make your choices regarding accepting or declining
to do the job.
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At the end of the session, the computer will randomly select a wage between 0 and 25
CHF (“drawn wage”), in increments of 1 CHF. The drawn wage will be the same for
every participant in today’s session and will be the actual wage that you receive for doing
the job. However, you will not know the drawn wage until the end of the session. Instead,
you have to specify for each possible wage whether you accept or decline the job at this
wage. At the end of the session, you will learn the drawn wage, and you will have to
implement your choice that corresponds to this wage.
• If you have accepted to do the job at the drawn wage, you will have to do the job
and receive the drawn wage.
• If you have declined to do the job at the drawn wage, you will not do the job, and
you will not receive the drawn wage.
Recall that you will receive at least the participation fee of CHF 10 plus the CHF 10
from answering the understanding questions.
You will make your decisions on a screen that looks like the picture on page 4. Please
take a moment to look at page 4, and read the following explanations:
Box “I decline to do the job for any wage”
If you tick this box, you do not have to make any other decisions in the table. Simply
click OK to confirm and proceed. If you choose to tick this box, you will not wrap any
cigarettes, and you will not earn any wage.
Table
Each row in the table corresponds to one possible wage. The wages are indicated in the
middle column of the table in bold. You will choose, for each possible wage, whether to
wrap the cigarettes or not. You will indicate your choice in each row, by either clicking
the box on the left if you choose to accept the job at that wage, or the box on the right
if you choose to decline the job at that wage.
At the end of the session the computer will randomly select one row in the table (drawn
wage). This drawn wage is the same for everyone.
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• If in that row, you indicated that you want to do the job (box on the left) at that
wage, then you will do the job and earn the wage in that row.
• If in that row, you indicated that you do not want to do the job at that wage, then
you will not do the job, and will not earn any additional wage.
The final payoff that you receive from accepting the job at a given wage (if this wage is
randomly selected to be the drawn wage) is shown in the left column and the final payoff
from declining the job at a given wage is shown in the right column.
Each row, and thus each wage, has the same probability to be drawn. Note which wage




Display of your decision
At the end of the session the computer randomly selects a wage (“drawn wage’) for all
participants. Then your picture and your choice (for the drawn wage) will be shown to
all participants in today’s session. Below you can see what exactly will be shown, there
are two possibilities:
If you accepted to wrap the cigarettes at the drawn wage:
If you declined to wrap the cigarettes at the drawn wage:
In the same manner as the other participants see your choice, you will see the picture of
each of the other participants, linked to his or her choice at the drawn wage.
If you have any questions about the instructions, please raise your hand to get assistance.
Otherwise, please turn to the handout with the understanding questions.
Understanding Questions Persuasion
Please answer the following questions. Once you are finished, please raise
your hand and wait for a member of staff to come to you.
1. Is it possible to decline to do the job for every possible wage?
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YES NO
2. “The gift bags, including any wrapped cigarettes, will be distributed to young adults
as a present”
TRUE FALSE
3. “The video you are going to watch is the official company video of British American
Tobacco, the manufacturer of Parisienne™ cigarettes.”
TRUE FALSE
4. “Each other participant receives exactly the same instructions, watches the same
video of British American Tobacco (the official company video), answers the same
understanding questions and faces the same choices as you do.”
TRUE FALSE
5. “Each other participant receives exactly the same instructions, watches the same
video of the American Cancer Society, answers the same understanding questions
and faces the same choices as you do.”
TRUE FALSE
6. “At the end of the session, the computer will randomly select the wage (“drawn
wage”). The drawn wage will be the same for every participant in today’s session.”
TRUE FALSE
7. What will the other participants see about you and your choices in today’s experi-
ment? (you can choose multiple options)
Your name
Your picture
Your decision whether or not you accepted to wrap the cigarettes at each
possible wage
Your decision whether or not you accepted to wrap the cigarettes at the
“drawn wage”
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8. “All participants leave the laboratory at the same time, that is, after all participants
who accepted the job for their drawn wage are done with wrapping the cigarettes
in gift wrap paper, and everyone has completed the survey”
TRUE FALSE
9. “For this question consider the table below. Here is an example of possible choices.
This example is purely hypothetical, it is not based on actual choices of a partici-
pant.”
TRUE FALSE
a) “If the computer randomly selects the row with a wage of CHF 11, the partici-
pant does the job.” TRUE FALSE
b) Suppose the computer randomly selects the row with a wage of CHF 11. Then,
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what is the final payoff? CHF
c) Suppose the computer randomly selects the row with a wage of CHF 10. Then,
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Education
August 16 – October 18 Zurich Graduate School of Economics
PhD program in Economics (Track C)
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Bachelor of Arts in Economics and Business
Administration
August 04 – December 07 Gymnasium Muttenz
Baccalaureate
Professional Experience
August 14 – September 18 University of Zurich (UZH)
Assistant at the Department of Economics
November 17 – March 18 Baudacci Nigg Stenberg Attorneys at Law
Economic consultant (mandate)
January 13 – June 13 Swiss Tropical and Public Health Institute
Economic consultant in Tajikistan
July 12 – December 12 Zurich University of Applied Sciences
Scientific collaborator at the Institute of Natural
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